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Within many health care systems worldwide, increased attention is being focused on 
human resources management (HRM). Specifically, human resources are one of three 
principle health system inputs, with the other two major inputs being physical capital 
and consumables [1]. Healthcare, more than any other sector depends on people to 
carry out its mission. Human resource for health is critical in quality health care 
delivery. The number of healthcare workers available in a country is a key indicator of 
[2]. Healthcare workforce is defined as 
 with primary intent to enhance . The 
importance of the healthcare workforce can be gauged from the fact that health care is a 
human resource-intensive industry and production of health workers is expensive and 
time-consuming [3]. There is consensus that despite their importance human resources 
have been a neglected component of health-system development in low income 
countries [4]. Many countries are struggling with enormous health policy challenges, 
such as how to address shortages or surpluses and how to improve the skills, 
geographic distribution and performance of health workers. Thus, effective human 
resources management strategies are greatly needed to achieve better outcomes from 
and access to health care around the world. Improving the health workforce situation 
remains an important pillar of the World Bank's health systems strengthening agenda
[5].  
Shortage and unequal distribution of the health care workforce  
In 2006, the World Health Report drew attention to the global healthcare workforce 
crisis and its dramatic impact in 57 priority countries. It estimated a need for an 
additional 4.3 million healthcare workers in these countries to fulfill the Millennium 
Development Goals [3]. In addition to this, 83 countries (44.6%) do not currently meet 
the 2006 World Health Report threshold of 22.8 skilled health professionals per 10,000 
population. This issue of disparity in healthcare workforce has been escalated in recent 
years especially pertaining to Sustainable Development Goals (SDGs) across the 
countries. According to the WHO Health Workforce Report 2016-2017, global health 
workforce was over 43 million with the potential shortfall of 18 million healthcare 
workers by 2030. Over one third of health investments required for the SDGs will be 
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needed for the healthcare workforce. The largest deficit of health workers in 2013 was 
in South-East Asia (6.9 million) followed by Africa (4.2 million) [6]. Worldwide, the 
health workforce per 1000 population ranges from as low as 2.2 and 3.3 in Africa and 
Southeast Asia, respectively, to as high as 24.8 in the USA [3]. 
Under the healthcare workforce, the doctors are playing a significant role in delivering 
health care services to the population. They are the most powerful professional group in 
health care. They are engaged with policy making, healthcare planning and 
management and act as frontline care providers within primary care teams. According 
to WHO, the estimated physician demand was 10.8 million in 2015, with a shortage of 
around 2.6 million [7]. The available statistics show that over 44% of WHO Member 
States have less than recommended scale of 1 physician per 1000 population [8]. Thus, 
there is an urgent need to increase the healthcare workforce for achieving essential 
health services in both low income and upper middle income countries. 
The shortage of health workforce is compounded with an unbalanced distribution of 
health personnel between but also within countries. All countries, rich and poor, report 
a higher proportion of health personnel in urban and wealthier areas. Approximately 
half of the global population lives in rural areas, but these areas are served by only 38% 
of the total nursing workforce and by less than a quarter of the total physician 
workforce [9]. A comparison of two large health labor markets, India and China, 
showed that India has a lower workforce population ratio and greater inequality 
compared to China [9]. According to a report published in June 2016, using the Census 
2001 data of India, nearly 2.01 health workers and of them 0.8 allopathic doctors exist 
per 1000 population [10]. 
The shortage and imbalance in the distribution of human resources for health care 
eventually lead to inequities in health services delivery and poor health outcomes of a 
country. In 2009, a high-level taskforce on International Financing for Health Systems 
identified health workforce as a priority area, requiring critical attention and additional 
investments. Poor coverage of primary healthcare interventions, e.g. measles 
immunization and antenatal care was observed in countries with less than 2.3 skilled 
workers (physicians, nurses and midwives) per 1000 population. It suggested to 
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governments that all people, including rural and remote populations, have access to 
safe, high-quality and essential healthcare services. [11] 
Shortage and unequal distribution of the healthcare workforce in India 
India, with a population of over one billion, is placed in the lowest category of human 
resource for health (HRH) indicators [12]. The National Commission of 
Macroeconomics of Health (NCMH) reported in 2005 that India had a physician to 
population ratio of 0.5 per 1000 persons in comparison to 0.3 in Thailand, 0.4 in Sri 
Lanka, 1.6 in China, 5.4 in the United Kingdom, 5.5 in the United States of America 
and 5.9 in Cuba [13]. The `High Level Expert Group for Universal Health Coverage' 
constituted by the Planning Commission in Nov. 2011, has set the minimum physician-
to-population ratio to 1:1000 [14]. Currently, India counts only 1 physician for over 
1700 people, indicating that more qualified medical professionals are needed [15]. This 
deficiency coupled with state wise and urban-rural disparities means that a large 
number of Indians mostly rural dwellers or the urban poor receive care from 
unqualified or under qualified providers. Despites physicians, there are significant 
disparities in overall distribution of all health workers across Indian states (Figure-1)
[16]. As a rule the large, poorer states of north-central India have a lower density of 
health workers compared to the states in southern India. The total number of all health 
workers per 1000 population varies from 1 in Bihar to over 4 in Goa. The states that 
have the highest capacity to produce doctors and nurses tend to be those with the 
highest density of these cadres. The states with low health workforce density (1-1.6 
workers per 1000 population) include Rajasthan, Uttar Pradesh, Madhya Pradesh, 
Bihar, Jharkhand, Chhattisgarh, Assam and Meghalaya. The states of Jammu & 
Kashmir, Haryana, Uttaranchal, Orissa, Andhra Pradesh, Karnataka, Manipur and 
Tripura have an average of 1.6-2.2 workers per 1000 population. Higher workforce 
densities (more than 2.2 workers per 1000 population) are found in Punjab, Himachal 
Pradesh, Maharashtra, Goa, Kerala, Tamil Nadu, West Bengal, Mizoram, Nagaland, 
Sikkim and Arunachal Pradesh, with Goa, Kerala, Mizoram and Sikkim having more 
than 3.7 workers per 1000 population [16].
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Source: Rao et al. 2009
Figure 1- Health worker density across Indian states per 1000 population 
Further, states with low doctor density (0.3-0.6 per 1000 population) include Gujarat, 
Rajasthan, Uttar Pradesh, Madhya Pradesh, Bihar, Jharkhand, Chhattisgarh, Orissa and 
Assam. Low doctor density states also include Himachal Pradesh, Kerala and Tamil 
Nadu. The states of Jammu & Kashmir, Punjab, Haryana, Uttaranchal, Maharashtra, 
Goa, Karnataka and Andhra Pradesh have more than 0.6 doctors per 1000 population 
with Goa reporting a maximum of 1.3 allopathic physicians per 1000 population 
(Figure-2) [16].  
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Source: Rao et al. 2009
Figure 2- Doctor density across Indian states per 1000 population 
For 70% of the Indian rural population, the physician-population ratio is extremely low 
and amounts to a mere 1 physician for over 2,564 inhabitations. Estimates show that 
almost 60% of health workers live in urban areas, which account for 26% of the 
times higher than rural areas which have only 1.18 workers for a similar size of 
population, which is geographically more spread out given much lower population 
densities in rural India (Figure-3).This skew is consistent across cadres. Doctors, both 
allopathic and AYUSH (Ayurvedic, Yoga, Unani, Sidha and Homeopathic) as well as 
nurses have a density in urban areas that is three to four times higher than in rural areas 
[16]. Rural health statistics 2016 reports a shortfall of 11.6% medical officers at 
primary health care level and 81.2% medical specialists at community health centers 
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[17]. The gap between the numbers of doctors working in urban compared to rural 
areas is widening, which is endangering the functioning and sustainability of the Indian 
health care system [18-19]. 
 
Source: Rao et al. 2009
Figure 3- Distribution of health workers across urban and rural India 
Note: Number on the Bars indicate Density (per 10,000 Population) 
This significant contrast in the distribution of health workers across urban and rural 
areas of India is reflected in health indicators as shown in Table 1. On average, urban 
populations in modern-day periods live longer than do rural populations [20].  
Table 1: Comparison of Vital rates among urban and rural India 
Vital Rates, 2010           Rural Urban 
Crude Birth Rate 23.7 18.0 
Crude Death Rate  7.7 5.8 
Infant Mortality Rate  54.7 33.7 
Under Five Mortality  66.0 38.0 
Percent of deaths where medical attention received before death  29.7 48.9 
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Role of medical students 
The National Health Policy in India affirms that the effective delivery of health care 
services would depend very largely on the nature of education, training and appropriate 
orientation towards community health of all categories of medical and health personnel 
[21].  [22]. In medical school, the focus of 
education is primarily on grooming the clinical aspect of a doctor skilled only in 
diagnosis and management of diseases, with reduced emphasis on social and structural 
determinants of health. This narrowed vision makes a doctor short sighted and leave 
them without an understanding of issues of social relevance in health care [23]. The 
foremost deficiency in the Indian medical education system is limited exposure of 
medical students only up to tertiary level hospitals and not been trained at secondary 
and primary levels of care. Lack of training in virtues like dedication, compassion, and 
ethics in the medical education system seems to be the additional cause [21]. The 
given relentless treatment in the medical curriculum [23]. 
According to the World Health Organization (WHO), social justice begins by 
recognizing that (1) health is a fundamental human right, and (2) gross inequalities in 
health care are politically, socially, and economically unacceptable. To address health 
disparities effectively, medical education must go beyond skills, knowledge, and 
attitudes to foster critical awareness or consciousness of oneself and others. 
Educational interventions to recognize social determinants of health (SDH) in clinical 
practices are needed in medical and pre-
and cultivate socially conscious health professionals inclined towards interdisciplinary 
collaborations [24]. Thus it is of utmost importance to influence their opinions, 
perceptions and issues related to the delivery of the health services in a way that can 
bridge inequalities. 
Review of literature to explore the perceptions and issues of medical students 
towards rural postings 
In this context, few studies have been conducted in developed countries such as the 
UK, Australia, New Zealand and Hungary which have assessed the perception and 
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attitudes of medical students towards rural settings.[24-27] They observed that social 
isolation, poor housing support, poor equipment supply, need for career development 
and inadequate incentives are primary deterrents from working in rural areas [24-27]. 
In developing regions like Bangladesh, India, Malawi, Ghana also various studies 
showed similar results with factors including accommodation, infrastructure, poor 
resources and financial motives as perceived deterrents by medical students to work in 
rural areas [28-30]. Although the Medical Council of India (MCI) reports educating 
52,105 doctors each year [31], almost one third of them leave India for residency 
training and/or practice abroad [32]. 
Most of the global literature has either considered a very limited spectrum of potential 
deterrents to serve in rural areas or have deployed qualitative methods of enquiry such 
as semi-structured questionnaires. Also, these tools are developed for students studying 
in Western countries and therefore difficult to apply in developing countries such as 
India because of differences in culture and health systems. Thus, relatively little 
research has been done in India to understand the perceptions of medical students about 
the factors that can promote rural practice. Additionally, to our knowledge none of the 
research has comprehensively studied and validated the reasons associated with the 
non-selection of rural posting after Bachelor of Medicine and Bachelor of Surgery 
(MBBS) in India.  
Strategies, policies and government initiatives  
WHO Health System Framework enlists health workforce in sufficient number and 
skill-mix as one of the six building blocks of health system strengthening in order to 
improve coverage and quality of health services [33]. The international initiatives like 
Sustainable Development Goals also advocate for increase in recruitment, 
development, training and retention of healthcare workforce of a country in order to 
universal access to health care services [34]. Based on the available literature, various 
strategies have been implemented by governments in low- and high-income countries 
in the healthcare sector to recruit and retain healthcare professionals in rural and remote 
areas. These measures covers financial incentives but also non-financial incentives like 
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living conditions, education opportunities for e
prospects [35]. 
In India, the National Health Mission focuses on increasing human resources in order 
to up bring the health care services in the country [36]. Numerous efforts were also 
made by the Government of India to promote postings in rural areas, such as 
preferential admission in post-graduation after working for a fixed time period in rural 
areas, compulsory rural field experience during medical studies and rural service after 
medical graduation and rural allowances [37-38]. However, these strategies have tasted 
sporadic success. In countries like India, where the cost of medical training for the 
majority of its medical students is borne by government funds, reliable methods of 
retaining their healthcare professionals in rural areas is of prime concern. Therefore, 
understanding the perceptions of medical students about challenges in relation to rural 
areas could predict their subsequent practice location and help stimulate their choice to 
work or stay in rural areas. Understanding these perceptions of medical students could 
be the cornerstone to deploy strategies that can be effectively scaled up in India to 
attract medical students in rural set-up.
Existing knowledge and gaps 
All across the globe, medical profession is one of the most reputed and highly paid 
professions. In the Indian context, medical professionals are highly respected and are 
associated with high social status. This cultural trait affects the students in the selection 
of the medical profession after post matriculation examination. Each individual has a 
different reason for choosing the medical field, although factors such as interest in the 
medical field, good job opportunities, desire to serve others, medical background of the 
parents and many more are commonly reported motivators [39]. In India the reasons for 
selecting the medical profession vary across people but also across geographic 
locations. Motivation of students to enter medical study is an important issue because it 
affects the number of physicians graduating each year from medical schools and 
therefore the services they can ultimately provide within the national healthcare system. 
Understanding the main motivational items that influence students to opt for medical 
studies is hence complex. Therefore there was a need to group and review all the 
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studies that can summarize the literature related to motivation of medical students 
towards selection of medical study. 
Although several studies have been conducted worldwide to determine the factors 
underpinning students' motivation to opt for medical study, very few of them have been 
performed in India [40-42]. In literature, no review has been conducted in the last ten 
years about motivating factors of students to select medical studies. The existing 
reviews have either been conducted before ten years or with different objectives [43-
44]. One review by Puertas et al. [43] (2013) was conducted to review the factors 
Howes [44] published in 2010 was conducted on the articles available till 2008. These 
studies have focused on very limited items of motivation. Understanding the motivating 
factors underpinning the choice for medical study in the Indian context is crucial to 
frame appropriate policies and organizational strategies to counteract the acute shortage 
of medical personnel and its sharply uneven distribution across urban and rural areas. 
An array of questionnaires has been developed to identify the main reasons why 
medical students selected a medical study [45-48]. However, these tools have been 
constructed and validated in other countries, such as strength of motivation for medical 
school (SMMS) questionnaire by Kusurkar R. et al. [47] in the Netherlands, Academic 
Motivation Scale (AMS) by Vallerand et al. [45-46] in Canada, and Maslach Burnout 
Inventory-Student Survey (MBI-SS) in a cross-national study [48]. 
Aim of the thesis 
To the best of our knowledge, studies in India have either used scales validated in 
western settings or used non-
motivation to select medical studies [45-48]. Applying these instruments in culturally 
different contexts, such as India, could lead to bias and unreliable findings. None of the 
studies has comprehensively studied the factors in Indian settings. This hinders the 
valid and robust measurement of students' motivation to select medical studies in India. 
Hence, there is a need to have a valid and reliable tool to measure reasons that 
motivated medical students to choose medical study suited for use in India and perhaps 
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other developing countries. The aim of this PhD research is to comprehensively 
understand the motivational and demotivational factors of students to select medical 
studies and also their choice towards working in rural areas in India in order to be 
helpful in formulating strategies. This leads to the following objectives:  
(i) 
of medical studies. 
(ii) To develop a valid and reliable instrument for measuring the choice of medical 
students to study Bachelor of Medicine, Bachelor of Surgery (MBBS) in Indian 
settings. 
(iii) To undertake a narrative review of factors that lead to healthcare workforce 
shortage in India and the strategies deployed globally which could be replicated 
and scaled up in developing countries such as India. 
(iv) To develop and validate an instrument measuring the factors deterring final year 
students of Bachelor of Medicine and Bachelor of Surgery (MBBS) from 
working in rural areas.
(v) To determine the discouraging and encouraging factors affecting medical 
sts in working in rural areas. 
Outline of thesis 
This study used an explanatory sequential mixed method approach to ascertain the 
factors for shortage of healthcare workforce resource in India as structured in various 
chapters. Chapter 2 delineates the literature related to the motivation of medical 
students to pursue a career in the medical field. Chapter 3 describes the development 
and validation of a reliable instrument for measuring the choice of medical students to 
study Bachelor of Medicine, Bachelor of Surgery (MBBS) in Indian settings using 
extensive literature review followed by Delphi technique. Chapter 4 represents the 
critical interpretative synthesis of the existing literature to capture various aspects that 
lead to human resource shortage in India and the strategies deployed globally which 
could be replicated and scaled up in developing countries such as India. Chapter 5 
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outlines the development and validation of a scale identifying barriers for medical 
students for accepting rural postings in Indian settings using extensive literature review 
followed by Delphi technique. Exploratory factor analysis (EFA) followed by 
confirmatory factor analysis (CFA) was performed to identify the primary deterrents. 
The findings of the quantitative and qualitative study were mixed at the interpretation 
level to enhance, validate and provide explanation of the quantitative findings by using 
a mixed method approach. Chapter 6 represents a cross-sectional, descriptive 
qualitative study in which focus group discussions were made to display medical 
discouraging and encouraging factors. Lastly, Chapter 7 presents the general 
discussion, addressing the theoretical and methodological reflection on the main 
findings as presented in the previous chapters. It also provides recommendations for 
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Background: There is a significant shortage of health workers across and within 
countries. It is of utmost importance to determine the factors that motivate students to 
opt for medical studies. The objective of this study is to group and review all the studies 
that i
study in recent years. Methods: The literature search was carried out by two researchers 
independently in PubMed, Google Scholar, Wiley and IndMED databases for articles 
published from year 2006 till 2016. A total of 38 combinations of MeSH words were 
used for search purpose. Studies related to medical students and interns have been 
included. The application of inclusion and exclusion criteria and PRISMA guidelines for 
reporting systematic review led to the final selection of 24 articles.  
Results: The majority of the studies (n = 16; 66.6%) were from high-income countries 
followed by an equal number from upper-middle and lower-middle income countries (n 
= 4,16.7%). None of the studies were from low-income countries. All of the studies were 
cross-sectional in nature. The main motivating factors that emerged were scientific 
(interest in science / medicine, social interest and academia, flexible work hours and work 
independence), societal (prestige, job security, financial security) and humanitarian 
(serving the poor and under privileged) in high-, upper-middle and lower-middle income 
theory of motivation.  
Conclusion: This systematic review identifies the motivational factors influencing 
students to join medical studies in different parts of the globe. These factors vary per 
country depending on the level of income. This study offers cues to policy makers and 
educators to formulate policy in order to tackle the shortage of health workers, i.e. 
medical doctors. However, more research is needed to translate health policy into 
concrete and effective measures. 
 
 




The world is currently facing a dual problem of shortage and inequitable distribution of 
health workers, especially in middle- and low-income countries [1]. The World Health 
Organization (WHO) estimated a need for an additional 4.3 million health workers in 57 
countries to fulfill the Millennium Development Goals [2]. In addition, 83 countries 
(44.6%) do not currently meet the 2006 World Health Report threshold of 22.8 skilled 
health professionals per 10,000 population [3]. Among many, the main reasons cited for 
shortage of health workers in rural areas include poor working conditions, lack of 
accommodation, lack of transport, poor pay structure, overburden with additional 
administrative responsibility and political interference [4]. In middle- and low-income 
countries, the situation is more critical because of migration of doctors to high-income 
(developed) countries whereas inequitable distribution of health workers between urban 
and rural areas is primarily due to poor motivation of health workers to work in rural 
areas. [5]
The choice of medical study depends upon various factors such as interest in the medical 
field, good job opportunities, a desire to serve others, medical background of the parents 
and many more [6, 7]. In literature, no review has been conducted in the last ten years 
about motivation factors of students to select medical studies. The existing reviews have 
either been conducted before ten years or with different objectives [8, 9]. One review by 
Puertas et al. [8] published in 2013 was conducted to review the factors influencing 
medical student's choice in primary care while another one by Brissette and Howes [9] 
published in 2010 was conducted on the articles available till 2008. Brisstte and Howes 
identified that motivation to take up medical studies lies in addressing learner's needs for 
competence, autonomy, and relatedness. Providing optimal challenge and positive 
performance feedback, choice and opportunity for self-direction, and a sense of 
belongingness and connection to the medical profession can all be focused on to address 
the above mentioned motivators [9]. The review has given points for educators to act 
upon. The lacunae left by the previous review studies need to be addressed in a finer 
manner in context with the current challenge of the global workforce. 
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In last few years, human resources for health have attracted substantial scholarly 
attention. Over the last decade, there has been advancement in different fields of medical 
sciences, from prevention, patient care to laboratory workup and management of severe 
diseases and palliation. With the growing population and improving health care owing 
to better technologies, it is gravely important to improve the medical workforce, mostly 
doctors. 
Globally, several health-related goals and programs are giving priority to human resource 
development in the health sector. The major health related initiatives like Sustainable 
Development Goals [10] and WHO's six building blocks [11] focus on human resource 
development for achieving universal health coverage. The National health programs, like 
the National Health Mission in India, focuses on increasing human resources to upbring 
the health care services in the country. 
The prospective medical students form a significant pool of health care workers that can 
help overcome the shortage globally. Therefore, understanding the current common 
motivational factors is essential and a summary of the factors through a review of these 
studies would derive a clearer picture. A strong predictor for any student to take up a 
career in any field is the motivation or drive from within. Motivation is defined as the 
process that initiates, guides, and maintains goal-oriented behaviours. It involves the 
biological, emotional, social, and cognitive forces that activate behaviour. Fulfilment of 
needs results in some type of behaviour, which can be either intrinsic or extrinsic [7]. 
Understanding motivation is very important in the medical sector because a motivated 
individual is willing to exert and maintain an effort to provide good- quality health 
services. 
The objective of this study is to group and review all the studies that investigated the 
motivational factors that underpin students' selection of medical study in recent years. 
  





The literature search was carried out with the purpose to identify the perceptions of 
medical students to enter medical studies. The search was carried out by two researchers 
(NS and ND) independently in PubMed, Google Scholar, Wiley and IndMED databases 
for original studies conducted from 2006 to 2016. This time frame was chosen as many 
studies were done during this period to identify the motivational factors. MeSH and free-
text terms "(Moti- vat*) AND (select* OR choice OR choose) AND (medical student* 
OR medical school* OR interns) have been used. Internship in the period of practical 
application of theoretical (mostly) knowledge of the previous medical school years, 
hence interns were also made a part of the search strategy. Search terms and keywords 
were altered as per specification of individual databases. A total of 38 combinations were 
used for search purpose. 
An initial search identified thousands of related records from the Google scholar, 
PubMed, IndMed and Wiley online library databases. The articles which were not related 
to motivation were excluded at the first step. Then search results were imported to 
Microsoft Excel and duplications were removed by sorting the titles of articles. The 
selected studies were then screened by reading the title and abstract resulting in 
shortlisting 91 articles. Of these, 62 articles were excluded based on eligibility criteria. 
The remaining 29 full-text articles were further assessed, and five were excluded because 
the articles were in Korean, Spanish and Chinese. A total of 24 studies were selected. 
Any differences of opinion were debated and consensus was reached. Further differences 
were resolved by the third researcher (SG). PRISMA guidelines were strictly followed 
during the study. Figure 1 represents the flow chart leading to sample selection. 
Selection criteria and sample 
All studies carried out and published from year 2006 till 2016 were included in the 
review. Inclusion criteria were studies describing motivation to study medicine, con-
ducted among medical students and interns and available in English language. Exclusion 
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criteria were those studies done before 2006, published in languages other than English, 
and those not related to motivation or medical students and interns. 
 
Figure 1- Flow chart of selection and exclusion of studies for the systematic review 
Data analysis 
A thematic analysis of selected papers was performed, wherein two research assistants 
coded the papers independently and reached consensus on relevant themes [12]. They 
also extracted details of the final articles using a standardized abstraction form that 
collected information on: the author, the journal, the year of publication, location, study 
objectives, study design, findings, limitations, and observations. In this paper, we 
systematically review the literature related to medical education with the goal of identify-
ing the motivating factors influencing the medical students to join medical studies. 
The results of the studies' review were categorized under different heads viz. scientific 
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factors, social factors and humanitarian factors based upon criteria devised by Goel S et 
al. in their study on development and validation of the motivations for selection of 
medical study in India [13]. In this study a Motivation of Selection of Medical Study 
(MSMS)' tool was developed using extensive literature review followed by Delphi 
technique. The three domains and the issues that emerged are shown in Table 1. 
Table 1: Domains and issues that emerge as main motivational factors 
Domains Issues 
Scientific  Ability to use new cutting edge technologies 
  Interest in  medicine as  a  subject matter 
  Opportunities to travel and work internationally 
  Research opportunities
  Loss of a loved one 
Societal  Job security 
  Social status/prestige
High income
  Proposed by parents 
Humanitarian     Desire  to  help others




The study was granted ethical approval from the Institute's Ethical Committee, PGIMER, 
Chandigarh (PGI/ IEC/2012/810-1 P-154). Since the study is a systematic review of 
studies and individual level data is neither obtained nor presented, the consent. 
Results 
The characteristics of the studies included in the systematic review are shown in Table 
2. The assessment of factors of motivations for medical students to select medical studies 
was based on the World Bank categorization of low-, middle- and high-income countries. 
[14]The low- income, lower middle-income, upper middle-income and high-income 
economies are defined as those with a Gross National Income (GNI) per capita of $1005 
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or less, between $1006 and$3955, between $3956 and $12,235 and $12,236 or more, 
respectively in the year 2016. The majority of the studies (n = 16, 66.6%) were from 
high-income countries followed by an equal number from upper middle and lower middle 
income countries (n = 4,16.7%). None of the studies were from low-income countries. 
All of the studies were cross sectional in nature (n = 24). Figure 2 shows the geographic 
distribution of the different studies. 
Table 2: Characteristics of the studies included in the systematic review (n = 24) 
Characteristic Number (%) 
Income Group  
 high-income countries 16 (66.6) 
 upper-middle  income countries 4 (16.7) 
 low-income countries 4 (16.7) 
 Study design  
 cross  sectional studies 24 (100%) 
Study type  
quantitative 21 (87.5) 
 qualitative 1 (4.2)
mixed methods 2 (8.3) 
Predominance of motivating factors according to income group 
n the 
context of place (see Figure 3 and Table 3). The choice of medical study among students 
differs between students in high-income countries, and those in upper-middle and lower-
middle-income countries. The individual motivation factors that emerged are presented 
in Table 4. 
High-income countries 
In most of the high-income counties, scientific and humanitarian factors were described 
as the main motivators to select medicine by medical students [15-29]. Most of the high 
income countries including Spain, Croatia, Poland, UK, Hungary, Germany and South 
Korea reported similar type of motivators to motivate the medical students for choosing 
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medicine: interest in science/medicine, social interest, flexible work hours and work 
independence. Results reported by Kim et al. (2016) [16], Becker et al. (2015) [29], 
Wouters (2014) [19] emphasized on the scientific factors. Societal factors were also 
reported in most of these studies but fell lower in hierarchy. 
Upper middle income countries 
The main motivators to select medicine by medical students of upper-middle income 
countries include the societal and scientific factors [30-33]. A study by Kavousipour et 
al. (2015) [30] conducted in Iran explains that the factors which were most significant to 
motivate the students were family attitudes, getting good jobs in future, respect for 
themselves, the ability to learn, believing their role in victory and defeat and the tendency 
toward optimism about themselves. Pagnin et al. (2013) [32] also concluded similar 
findings. Social and professional status of the job, healthcare-people factor, others' 
recommendation and advices, personal interest and nature of occupation, occupational 
experience and personal life had been identified as main factors of motivation. The 
findings reported by Korkmaz et al. (2013) [31] also found societal and scientific factors 
to be more significant motivators
Lower-middle -income
In low-middle income countries, students have mixed responses for the choice of medical 
studies [34-37]. Humanitarian and societal factors had been reported as main influences 
to join medicine. 
Few studies conducted in various parts of India had reported almost similar results. A 
study conducted in Madhya Pradesh, India by Diwan et al. (2013) [35] concluded that 
reasons for entering medical education included personal ambition, parental desire, 
prestigious profession, altruistic reasons and pecuniary incentives. Similar to these 
findings were those reported by Kuria- kose (2015) [34], Seetharaman et al. (2012) [36] 
and Lal et al. in 2007 [37]. The main reasons that motivate the medical students were to 
serve the sick and society and having a high status in society. 




To our knowledge, this is the first systematic review of motivational factors for choosing 
medical studies by medical students globally. Earlier reviews were related to factors 
influencing student rating in undergraduate medical education course evaluations and 
factors that influence a career choice in primary care among medical students from high-
, middle- and low-income countries [8]. The present systematic review, which has 
analyzed 24 studies in detail, is important as it identifies the motivational factors 
influencing the medical students to join medical studies in different parts of the globe 
along with the variations among the factors in lower-middle, upper- middle and high-
income countries. As such, it provides essential insights into how students could be 
motivated, and how this varies across countries. No study was found from low-income 
countries. The limited research on this topic in low-income countries could be related to 
the lack of interest in this particular area, or to an overall deficit in research in developing 
nations, or both. These countries could identify the issues and intervene according to the 
research done in lower-middle and upper-middle income countries.
 
Figure 2- Geographical distribution of the different studies across the globe (used a 
web page https://mapchart.net which is free of cost and specifically designed for making 
customized maps) 
Several theories of motivation have been described in relation to career choice among 
student including intrinsic and extrinsic factors as described by Brissette and Howe [9] 
and by Maslow [38], Taylor, McClelland and Herzberg [39]. However, Maslow's theory 
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remains to be the most detailed and frequently used theory [38]. The Maslow's hierarchy 
of needs describes motivational factors under five broad segments: the physiological 
needs, the needs for safety and security, the needs for love and belonging, the needs for 
esteem, and the need to actualize the self, in that order [38]. 
Physiological needs are the basic needs required by an individual, such as food, water, 
sleep, etc. Once these needs are met, the second segment of needs comes into picture 
making safety, stability, protection the prime concerns. Following these factors the third 
segment consists of desires to marry, have a family, become a part of their community 
etc. The fourth segment of esteem has two versions as described by Maslow. The need 
for respect, prestige, prominence, magnificence, appreciation, attention, status, self-
esteem, and dominance forms the lower version while the higher form involves the need 
for self-respect which includes feelings as self-confidence, capability, accomplishment, 
mastery, and freedom. The last segment is the phase of self-actualization which is a desire 
for self-fulfilment [38]. 
 
Figure 3- Categorization of motivation factors across different income country 
groups 
In low-middle income countries, students are still striving to fulfill primary basic needs 
and safety and security of employment, family, health. They fall under the first two 
segments of the pyramid comprising of basic needs, safety stability and protection and 
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where these needs are fulfilled, the higher segment of self-esteem also come into picture, 
hence societal factors are also seen in lower-middle income countries. The prime reasons 
for selecting medical studies among students in low-income countries were parental 
desire, respected profession and economic incentives, respect in society, high societal 
status and to serve the sick. The desire to serve the poor is deeply ingrained in this society. 
Table 4: Most commonly cited motivational factors among all the studies analyzed 







Scientific factors   
1. Interest in Medicine 16 66.7 
2.  Professional   
growth/challenging  career 
6 25 
3. Work independence 3 12.5 
4. Work abroad/urban areas 3 12.5 
Humanitarian factors   
5. Work  for  people/help 
underprivileged
18 75 
6. Family experience  of a disease/death 3 12.5
Societal factors   
7. Social status/Prestige 8 33.3 
8. Financial security 6 25 
9. Job Security 5 20.8 
10. Parental wish 5 20.8 
11. Family Tradition 2 8.3 
 
Most of the students belong to lower or middle socioeconomic groups and understand 
the miseries of poor well and these factors lead them to serve the humanity and poor 
people. Here medical students are more sensitive to the social needs of population. The 
very reasons identified to take up medical career in these countries can be used to 
encourage students to take up medical studies. Mainly, the respect and feeling of 
altruism, followed by the monetary and social benefits are a driving force that can be 
used to attract the students into medical profession, hence improving the workforce. As 
Chapter 2 Motivation for Medical Students 
 
34
the motivational factors are mostly innate, their further interest in medical studies and 
serving the nation will remain significant.
In the upper-middle income countries the factors as described by the middle zone in the 
Maslow's hierarchy of needs pyramid were identified. The majority of studies identified 
societal factors as better predictors as compared to humanitarian and scientific factors. 
The main motivators to select medicine by medical students of upper-middle income 
countries are job security, social status, and parental wish. The reason behind this is that, 
to become a doctor is one of the highest ambition of many school-going students and 
their parents in middle- and low-income countries, along with the fact that the medical 
profession is preferred by the students due to its high prospect of financial security and 
high social status. Being a respected profession with high social status and higher salaries 
has been found to be motivating factor for students. The students in these countries have 
mostly met their basic needs and are more attracted towards a better lifestyle and income. 
Security in all fronts is a strong predictor for picking medical studies, and this can help 
enroll more students into this career. Excelling in their medical education may act as a 
strong target as their competition decides their future prospects.
The motivational factors commonly reported by most of the studies in high-income 
countries were the third and fourth segments of the Maslow's hierarchy of needs pyramid. 
The scientific factors were the main motivators to select medicine by students. This may 
be due to the fact that the students in high-income countries chose medicine or science, 
who have prime interest in these subjects. The interest in science is usually developed 
during their school times to become medical school academics in a well- developed 
education system and with advanced technologies (modern laboratory facilities). The 
availability of good technologies and advanced education helps in developing specialized 
skills through the medical school years and beyond. In addition, the ability to earn well, 
pay their debts and live comfortably are strong motivators as well. There are various 
strengths of the study. Firstly, the review was done on a sizeable number of 24 studies 
across the globe, hence generating stronger evidence. Secondly, the study relates the 
motivational factors across different countries with the Maslow's hierarchy of needs 
theory [38]. This helps to understand the motivational factors of medical students to work 
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in rural areas with respect to the innate motivational factors of a human being. 
This review has a few limitations. Despite our efforts to identify all relevant studies by 
searching four different databases and using a fairly large number of search terms, we 
might have missed relevant studies. Additionally, unpublished studies from low- and 
middle-income countries were not represented (publication bias). The exclusion of 
articles published before 2006 may have omitted literature that could have provided 
valuable information. However, our review supplement two existing reviews published 
earlier [8, 9]. 
Conclusion 
In conclusion, this systematic review investigated the reasons that affect students' 
decisions to join medical profession. The motivational factors are being classified in 
desire to help others'). The predominance of factors varied 
among students in high-, upper-middle and lower-middle income countries. Hence, this 
study offers cues to policy makers and educators in different countries to understand the 
motivational factors as a first step to formulate policy in order to tackle the shortage of 
health workers to improve the status of human resources across nations. However, more 
research on the subject would assist in promoting as well as translating health policy into 
concrete and effective measures at the local, national, regional and global levels in low- 
and middle- income countries. 
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Background and Objective: Understanding medical students' motivation to select 
medical studies is particularly salient to inform practice and policymaking in countries 
such as India where shortage of medical personnel poses crucial and chronicle challenges 
to healthcare systems. This study aims to develop and validate a questionnaire to assess 
the motivation of medical students to select medical studies. 
Methods: A Motivation for Selection of Medical Study (MSMS) questionnaire was 
developed using extensive literature review followed by Delphi technique. The scale 
consisted of 12 items, 5measuring intrinsic dimensions of motivations and 7 measuring 
extrinsic dimensions. Exploratory factor analysis (EFA), confirmatory factor analysis 
(CFA), validity, reliability and data quality checks were conducted on a sample of 636 
medical students from six medical colleges of three North Indian states. 
Results: The MSMS questionnaire consisted of 3 factors (subscales) and 8 items. The 
three principal factors that emerged after EFA were the scientific factor (e.g. research 
opportunities and the ability to use new cutting edge technologies), the societal factor 
(e.g. job security) and the humanitarian factor (e.g. desire to help others). The CFA 
conducted showed goodness of-fit indices supporting the 3-factor model. 
Conclusion: The three extracted factors cut across the traditional dichotomy between 
intrinsic and extrinsic motivation and uncover a novel three-faceted motivation construct 
based on scientific factors, societal expectations and humanitarian needs. This validated 
instrument can be used to evaluate the motivational factors of medical students to choose 
medical study in India and similar settings and constitutes a powerful tool for 









India is facing an acute shortage of medical practitioners in rural and regional areas, 
especially in North India [1,2]. The shortage has become more critical over the last two 
decades. The migration of physicians from developing to developed countries and intra-
country disparities between urban and rural regions are argued as the main reasons [3-
7].There have been considerable efforts from the Government of India to address these 
shortages through a wide range of programs and policies targeting medical students [8]. 
Planning Commission has set the minimum doctor-to-population ratio to 1:1,000 [9]. 
Currently, India counts only 57 physicians for 100,000 people or 1 physician for over 
1,700 people, indicating that more qualified medical professionals are needed [10]. For 
70% of the Indian rural population, the patient-physician ratio is extremely low and 
amounts to a mere 1 physician for over 2,564 inhabitations [2]. The proposed ratio of 
1:1,000 can be achieved only if more students will opt for medical study and remain in 
India to practice the profession. Although the Medical Council of India (MCI) reports 
educating 52,105 doctors each year [11], almost one third of them leave India for resi-
dency training and/or practice abroad [12].
Globally, the medical profession is one of the most reputed and highly paid professions. 
In the Indian context, medical professionals are highly respected and are associated with 
high social status. This cultural trait affects the students in the selection of the medical 
profession after post matriculation examination. Each individual has a different reason 
for choosing the medical field, although factors such as interest in the medical field, good 
job opportunities, desire to serve others, medical background of the parents and many 
more are commonly reported motivators [13]. In India the reasons for selecting the 
medical profession vary across people but also across geographic locations. 
Understanding the main motivational items that influence students to opt for medical 
studies is therefore complex. Motivation of students to enter medical study is an 
important issue because it affects the number of physicians graduating each year from 
medical schools and therefore the services they can ultimately provide within the national 
healthcare system. 
Several studies have been conducted worldwide to determine the factors underpinning 
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stu 14-32]. However, only very few of them 
have been performed in India [10,33,34,35]. These studies have focused on very limited 
items of motivation and in different Indian states. Understanding the motivating factors 
underpinning the choice for medical study in the Indian context is crucial to frame 
appropriate policies and organizational strategies to counteract the acute shortage of 
medical personnel and its sharply uneven distribution across urban and rural areas. 
An array of questionnaires has been developed to identify the main reasons why medical 
students selected a medical study [36-41]. However, these tools have been constructed 
and validated in other countries, such as strength of motivation for medical school 
(SMMS) questionnaire by Kusurkar R. et al. [41] in the Netherlands; a scale to measure 
intrinsic and extrinsic motivators to study medicine by Agyei-Baffour et al. [13] in 
Ghana, Academic Motivation Scale (AMS) by Vallerand et al. [36,37,38] in Canada, and 
Maslach Burnout Inventory-Student Survey (MBI-SS) [39]. Applying these instruments 
in culturally different contexts, such as India, could lead to bias and unreliable findings 
[13,36-41].
To the best of our knowledge, studies in India have either used scales validated in western 
settings or used non-
select medical studies [13,36-41]. None of the studies has comprehensively studied the 
motivations to select medical studies in India. There is hence a need for a valid and 
reliable tool to measure reasons that motivated medical students to choose medical study 
suited for use in India and perhaps other developing countries. To tackle this important 
gap, we decided to develop a valid and reliable instrument for measuring the choice of 
medical students to study Bachelor of Medicine, Bachelor of Surgery (MBBS) in Indian 
settings. 
Methods 
Institute of Medical Education and Research (PGIMER), Chandigarh 
(PGI/IEC/2012/810-1 P154). The permission from the Principals of all medical colleges 
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was obtained prior to the study. The students provided written informed consent to 
participate in the study. All the students voluntarily participated in the study after being 
informed about the objectives of the study and assured about anonymity of the responses. 
Item generation 
Literature review- Because the socio-cultural peculiarities of the Indian context and the 
socio-cultural heterogeneity between Indian states could undermine the validity of pre-
validated measurement tools, a structured questionnaire was developed for the purpose 
of this study (S1 File). The questionnaire was based on extensive literature search that 
was carried out with the purpose to identify the perceptions of medical students to enter 
in medical study. The search was carried out by two researchers independently in 
PubMed, IndMED, Directory of Open Access journals and Google scholar. Medical 
Subject Headings (MeSH) and free-
have been used. Search terms and keywords were altered as per specification of 
individual databases. In addition, a manual search of articles in journals held in the library 
of the PGIMER was done. Accordingly, thousands of articles were identified from 
various search engines. After removing duplication and screening of titles, abstracts and 
full text, 43 relevant articles on the subject were selected. 
Questionnaire development- Delphi technique was used in the process. A Delphi tech-
nique is a practical approach to achieve a consensus among a group of experts. It is based 
on the assumption that group opinion has a greater validity than an individual opinion 
[42]. 
Two rounds of Delphi were conducted. In the first round, the initial versions of the ques-
tionnaire was presented to technical experts (n = 7), teachers of medical colleges (n = 10) 
and doctors (n = 5) of clinical departments in health care facilities of Chandigarh city. 
Discussions were held on various dimensions of motivations to select a medical study. 
The first author then built consensus on the items to be included in motivations for 
selection of the medical study by students. The second round was held two weeks later. 
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The first author shared the responses of various experts among themselves with the 
purpose of clarity of responses and for the finalization of questionnaire. 
Pilot testing of questionnaire- The questionnaire was pretested on 20 students of a gov-
ernment medical college (not participating in the study). To examine whether field 
investigators correctly administered the questionnaire, five interviews were audio 
recorded. The principal investigator found no problem in administration of the instrument 
and found that questions were correctly interpreted by students. No item was deleted or 
modified. The structure of the questionnaire remained the same after this stage (i.e.12 
items). 
Item reduction 
Data collection. Study site: Three North Indian states, namely Himachal Pradesh, Punjab 
and Haryana, were selected as study site. Two government medical colleges from each 
state were considered for data collection. The students in medical colleges were selected 
for admission by a common state medical entrance test. In India, medical education 
consists of 5 years of medical study followed by one year of clinical training (known as 
Council of India (MCI) is the statutory regulatory and registration authority for medical 
education and practitioners in India. 
The MCI has the authority to cancel the registration and recognition of any medical 
college in the country if the college does not comply with its guidelines. 
Study population: The data collection was conducted during the period from November 
2014 to January 2016 in six Government medical colleges (two from each state). The 
data was collected by two researchers who were trained in administering the 
questionnaire by the first author, which helped to standardize the administration of the 
instrument. All final year medical (MBBS) students of the college were invited to 
participate in the study, resulting in 636 participants. The sample size is appropriate for 
the study as most st
respondents per questionnaire item for factor analysis [43,44]. Students were asked to 
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rate the items on a 5-
ionnaire was handed out and collected after 
completion. To preserve the anonymity and confidentiality of participants, the 
participants were asked to place the filled questionnaire in a sealed box. 
Content validity. A content validity index, as proposed by Lynn [45], was defined by 
an independent group of experts (different from the original panel included in the Delphi 
study). The expert group was asked to assess the content of each item generated on a 
five-point Likert scale. The assessment was based on the appropriateness, 
comprehensibility and clarity of phrasing of each item. 
Data quality. Data quality was assessed by checking the percentage of missing data, 
extent of ceiling and floor effects and corrected item-to-total correlation. The ceiling and 
floor effects usually happen when the score for an item in the scale are rated very high 
and low by respondents respectively. Corrected item-to- is the correlation between each 
item and the total score from the questionnaire and all the items should correlate with the 
total for a reliable scale. 
Items were eliminated if: the missing response rate of an item was more than 10%; the 
floor and ceiling effect of an item was between 1% and15%; and items had a correlation 
of less than30 with the total scale score (corrected item-to-total correlation) [46]. 
Validation and reliability. The main outcome of interest was the validation of MSMS 
scale and extraction of relevant motivation factors for MBBS students to select medical 
study. Students were identified as having strong intrinsic motivation if two or more of 
their motivational items (out of 5) were strongly intrinsic (i.e. they responded as 4 or 5 
on 5 point Likert scale) and having strong extrinsic motivation if two or more of their 
motivational items (out of 7) were strongly extrinsic [13]. Summary statistics for socio-
demographic variables as well as for the list of twelve items were calculated. 
In the context of construct validity, exploratory factor analysis (EFA) with varimax 
rotation was applied on the MSMS list of items to group items with similar characteristics 
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together (extraction of factor structure), which further gives a small list of factors/ 
subscales capable of  explaining most of the variance. Kaiser-Meyer-Olkin (KMO) test 
was used to check sampling adequacy which should be greater than 0.5 for a satisfactory 
factor analysis to proceed [47
relationship among items. The criterion of eigen value or characteristic root (Eigenvalue) 
> 1 was used for defining the number of the factors that were kept [48-50]. Scree plot, a 
graphic representation of eigen values, suggests the number of the essential factors to be 
retained. After the rotation each item was loaded in one or another factor. Items with 
factor loading greater than 0.4 were retained [50]. 
consistency was determined for establishing the reliability of the subscales. Convergent 
and discriminant validity was checked using Spearman correlation. The value of a 
correlation coefficient of greater than 0.40 between an item and its own scale is regarded 
as an adequate evidence of convergent validity. Discriminant validity is supported 
whenever a correlation between an item and its hypothesized scale is higher than its 
correlation with the other scales. A scaling success is counted if the item to own-scale 
correlation is significantly higher than the correlations of the item to other scale [51]. 
EFA was followed by Confirmatory factor analysis (CFA) for validating the underlying 
structure of MSMS scale on prior empirical and theoretical grounds. CFA is a particular 
case of structural equation modeling (SEM) which consists of collecting data in order to 
confirm that a factor is defined according to the theoretical approach the researcher uses 
as a starting point. Then, the model will serve to represent, in a reasonably good way, 
how the observed variables are interconnected [52]. We calculated goodness of fit of 
CFA model using widely accepted indices: root mean square error of approximation 
(RMSEA), comparative fit index (CFI) and GFI (Goodness-of-fit index). The cut off 
values of acceptable model fit cited by Leach et al. [53] are CFI and GFI values greater 
than .93 and RMSEA below .08. Data was entered and analyzed using Statistical Package 
for Social Sciences version- 16 (SPSS IBM, New York, NY, USA). To ensure accuracy 
of data, double data entry was done. SPSS/Amos 22 software was used for CFA. 
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The steps for the development and validation of the questionnaire are shown in Fig 1. 
 
Figure 1- Steps for development and validation of MSMS. 
Results 
Item generation
Based on the literature review, a framework on various dimensions of motivation to 
select medical study by medical students was developed, resulting in a 12-item scale 
named the Motivations for Selection of Medical Study (MSMS) scale. During the two 
rounds of Delphi, the experts revisited their responses along with responses of other 
experts involved in the process, refined wording and content of questions to reach a 
consensus. 
In pilot testing, no potential problems were found in the administration of the instrument 
by the field investigators. The structure of the questionnaire remained the same after this 
stage (i.e. twelve items).The questionnaire was divided into two parts: Part 1 was meant 
to assess the socio-demographic profile of the medical students while Part 2 investigated 
the items/reasons why they choose a medical study. Part 2 included a total of twelve 
items: five intrinsic items (desire to help others, desire to give back to your community 
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or country, interest in medicine as a subject matter, inspiration by a role model and loss 
of loved ones) and seven extrinsic items (income of physician, job security and lifestyle, 
social status/prestige, proposed by parents, opportunities to travel and work 
internationally, ability to use new cutting edge technologies and research opportunities) 
for selection of a medical study. 
Item reduction 
Results on study settings. Demographics: The total sample consisted of 636 MBBS 
final year students (response rate = 100%) of both genders. Out of 636, a total of 297 
(44.7%) were male with mean age 22.4 years (SD 2.03) and 339 (53.3%) were females 
with mean age 22.1 years (SD 1.53). A total of 405 (63.7%) students were born in rural 
areas and the majority of the students (80.8%) studied in urban areas before MBBS. The 
socio-demographic characteristics are presented in Table 1. 
Table 1: Demographic characteristics of medical students 
Characteristics  Frequency (%) 
Age-group 19-24 521 (81.9)
24-29 111 (17.5)
> 29 4 (0.6)
Sex Male 297 (46.7)
Female 339 (53.3) 
Caste General 467 (73.4) 
Others (SC/ST/OBC/ others) 169 (26.6) 
Religion Hindu 518 (81.4) 
Others(Christian, Sikh, 
Muslim, Jain and Buddhism) 
118 (18.6) 
Marital status Married 12 (1.9) 
Unmarried 622 (97.8) 
Others 2 (0.3) 
Residential status Living alone 389 (61.2) 
Living with family 247 (38.8) 
Birth location Urban 405 (63.7)  
Rural 231 (36.3) 
Family background Urban 377 (59.3) 
Rural 259 (40.7) 
Location of premedical 
studies 
Urban 515 (81.0) 
Rural 121 (19.0) 
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Content validity and data quality. No item was deleted after the expert group review 
(Delphi technique). The content validity index of the item scale (12 items and 3 factors) 
was 0.75 which was acceptable according to conventional criteria [46]. As the 
researchers were available during the process of filling out the questionnaire missing data 
was very negligible. No floor or ceiling effects were observed. 
Construct validity and reliability. Exploratory factor analysis (EFA) was carried out 
with varimax rotation. KMO measure scores 0.690, which indicates that the sample is 
adequate for factor analysis [54]. Bartlett's test of sphericity rejected null hypothesis at 
0.05 level of significance (Bartlett's test significance<0.05) and ensures the relevance of 
factor analysis. Three factors (subscales) reporting eigenvalue _1 emerged, which 
together explained 51.53% of the total variance in the MSMS scale. Table 2 depicts the 
three factors with corresponding loadings of items.
Table 2: Loadings of items from the MSMS questionnaire on the three main factors 
 Factor 1                        Factor 2 Factor 3 
Ability to use new cutting edge 
technologies            .845
.112 .147 
Opportunities to travel and work 
internationally .765
.237 .033
Research opportunities .764 -.073 .211 
Loss of loved one .430 .050 -.168 
Inspiration by a role model .311 .164 .224 
Job security -.015 .817 .010 
Social status -.050 .757 .202 
High income .298 .666 -.201 
Proposed by parents .205 .452 .039 
Desire to help others -.062 .025 .829 
Desire to give back to community .066 .056 .759 
Interest in medicine as a subject .144 -.007 .608 
 
The three factors emerged out in our study were labeled as: 
1. Scientific factor of motivation (Factor 1)
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2. Societal factor of motivation (Factor 2)
3. Humanitarian factor of motivation (Factor 3)
Factors explanation: Factor 1: Scientific factor of motivation. This factor measures the 
scientific reasons that motivate medical students to select medical study. It explains 
23.73% of the total variance in the MSMS scale. Ability to use new cutting edge 
technologies, opportunities to travel and work internationally, research opportunities 
and loss of a loved one are four items substantially loading on this factor. Internal 
consistency of this subscale was checked by Cron- Table 3) which was 
0.699, but increases to .783 by dropping item loss of a loved one. So this item was 
eliminated and the final sub-scale is formed by three items. 







Alpha Convergent validity Discriminant validity 



















0.699 0.542 02-Feb 0.054-0.294 04-Apr 
 
Factor 2: Societal factor of motivation. This factor explains the social variables that 
motivate medical students to select medical study. It explained 14.96% of the total 
variance in the MSMS scale. Four items job security, social status/prestige, high income 
and proposed by parents has been loaded on factor 2. Internal consistency of this factor 
proposed 
by parents). This item was eliminated so the final sub-scale contains three items. 
Factor 3: Humanitarian factor of motivation. Desire to help others, desire to give back 
to their home community or country and interest in medicine as a subject matter has been 
loaded onfactor 3. Internal consistency of this factor 3 was checked (Table 3). By 
dropping item interest in medicine as a subject matter, 
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0.599 to 0.699. Because this item was eliminated, the final sub-scale contains two items. 
total variance. 
No item cross-loaded on more than one subscale with loading greater than .40. The Cron-
shown in Table 3. The frequencies of responses for various items had been reported in 
Table 4. 
Table 4: Category frequencies for each item under three subscales. 
Factors Category frequency 
  1 2 3 4 5 
Scientific         
Opportunities to travel and work internationally 148 82 144 137 125 
Ability to use new cutting-edge technologies 98 76 149 189 124 
Research opportunities 87 68 129 211 141 
Societal         
Job security 49 38 79 313 157 
Social status 31 31 50 290 234 
High income 113 96 111 220 96 
Humanitarian         
Desire to help others 14 7 52 350 213 
Desire to give back to community 17 26 95 326 172 
 
CFA was conducted on the factors (subscales) obtained in EFA. The CFA measurement 
model is presented in Figure 2. Per conventional path diagram notation, the latent 
variables are depicted by circles and indicators by squares or rectangles. CFA goodness 
of fit indices obtained are CFI = .925, GFI = .959, and RMSEA = .081which suggested 
an acceptable model fit. 




Figure 2- Measurement model obtained in Confirmatory factor analysis for  
MSMS scale 
Discussion 
In the current study, we developed a MSMS questionnaire for measuring reasons of 
motivation to select medical study by medical students in North India. Scientific factor, 
which consider the interest in medicine as a scientific field; societal factors, which points 
towards the societal expectations and pressures; and humanitarian factors, which takes 
into account the intrinsic need to serve the poor and the needy emerged out as three major 
dimensions to mea
dimensions, however, cut across the traditional dichotomy between intrinsic and extrinsic 
motivation and highlight instead a novel distinction. These dimensions have never been 
consolidated into a single comprehensive tool in earlier studies. These three subscales 
with an 8 item scale is a valid and reliable tool and therefore could be used to study the 
intentions of medical students to join medicine in India and other similar settings. 
Various countries or regions have developed a variety of instruments to measure reasons 
of motivation to select medical study, however, they either were not standardized or 
focused on different goals and populations. For example, Agyei-Baffour [13] used a 
questionnaire on medical students of Ghana to assess the role of intrinsic and extrinsic 
motivation on their willingness to work in rural areas, rather than measuring motivational 
factors to join medical study. Further, the scale was not validated and categorization into 
broad heads of scientific, societal and humanitarian factors was not done. Some other 
tools such as the Academic Motivation Scale (AMS) by Vallerand et al. [36,37,38], 
Maslach Burnout Inventory-Student Survey (MBI-SS) containing Exhaustion scale [39] 
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and Strength of Motivation for Medical School (SMMS) questionnaire [40,41] for 
evaluation of strength of motivation of students for medical study exist in literature but 
all of them have been validated in western countries and due to cultural differences these 
are difficult to apply in developing countries like India. 
There is very limited literature on the factors underpinning medical students' choice for 
medical study. The self-determination theory postulates that the factors for motivation 
are dichotomized into intrinsic and extrinsic, which can interchange depending on 
various factors. With regards to intrinsic motivation, some studies [10,13,31,33,54] 
reasons for choosing medical study. In contrast, a study conducted in Ahmedabad, India 
reported that only 8% of students wanted to serve the poor and the main intrinsic 
motivator to select medical study that emerged out in this study was interest in medicine 
[34]. With regard to extrinsic motivation, few studies [55-59] reported that prestige, 
money, and personal development are important factors in career decision-making 
among medical students. A study by Shahab et al. [31] in Pakistan reported that medical 
students choose medicine because their parents wanted them to be doctors and because 
of their interest in medicine. A study conducted by Greenhalgh et al. [60] in UK 
highlighted that students belonging to higher socioeconomic status had more intrinsic 
motivation for seeking admission to medical college. In contrast, the students from lower 
socioeconomic class focused more on extrinsic rewards and higher expected income on 
becoming a doctor. In the present study, the three factors of motivation viz. scientific 
factors, societal expectations and humanitarian needs were extracted, thus offering a new 
perspective that goes beyond the traditional distinction between intrinsic and extrinsic 
motivators. 
Limitations 
The conclusion of this study should be seen in light of a few design limitations. Our 
sample consists of students from medical colleges of three states of the country of India 
which may not necessarily represent the entire medical student population of the country. 
Moreover most of the students are Hindu, unmarried and younger (lying in range 20 to 
23 years), thus representing the outcomes for this particular group. But these results can 
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be generalized because in India, the majority of the population belongs to the Hindu 
community. Further, all the motivation items were equally weighted and some might 
have not been included in the questionnaire, despite best efforts of the researchers 
through extensive literature review and adopting group consensus methods. 
While generalizing the results of this study, it should be taken into account that our study 
does not provide in-depth understanding for low motivation of MBBS students. Hence, 
it is recommended that further exploratory, mixed method studies, with focus group 
discussions or interviews, should be done to collect in-depth information for exploring 
the reasons of varying levels of motivation among medical students. 
Considering huge shortage of doctors especially in rural areas, a further research is also 
needed to be carried out amongst high school students to extract the factors that motivate 
or de-motivate them to choose medical study. Further, it needs to be explored that out of 
those who completed their medical study, what proportion of them wish to stay in India 
and to work in rural areas. The need for such study is especially important in current 
scenario where there is dearth of students opting medical study resulting in shortage of 
physicians in India.
Conclusions
To the best of our knowledge, this is the first instrument for measuring the motivation to 
choose medicine by medical students that has been developed and validated in India. The 
study also proposes a more salient motivational taxonomy that cuts across traditional 
distinction between intrinsic and extrinsic factors, and that takes into account the 
scientific appeal of medical study, the social pressures and expectations of family and 
friends, and the humanitarian drive, specifically to give back to their own community. 
The relevant recommendations can be made for practical guidance to policy-makers on 
how to design, implement and evaluate policy to motivate students to choose medical 
study. This will in turn strengthens the existing capacity of health care systems. We 
propose that this instrument should be applied in other populations of developing 
countries with shortages of medical doctors in rural areas to undertake context specific 
policy measures.  
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Background: Human resource for health is critical in quality healthcare delivery. India, 
with a large rural population (68.8%), needs to urgently bridge the gaps in health 
workforce deployment between urban and rural areas.  
Methods: We did a critical interpretative synthesis of the existing literature by using a 
predefined selection criterion to assess relevant manuscripts to identify the reasons for 
retaining the health workforce in rural and underserved areas. We discuss different 
strategies for retention of health workforce in rural areas on the basis of four major 
retention interventions, viz. education, regulation, financial incentives, and personal and 
professional support recommended by WHO in 2010. This review focuses on the 
English-language material published during 2005-14 on human resources in health across 
low and middle-income countries.  
Results: Healthcare in India is delivered through a diverse set of providers. Inequity 
exists in health manpower distribution across states, area (urban-rural), gender and 
category of health personnel. India is deficient in health system development and 
financing where health workforce education and training occupy a low priority. Poor 
governance, insufficient salary and allowances, along with inability of employers to 
provide safe, satisfying and rewarding work conditions-are causing health worker 
attrition in rural India. The review suggests that the retention of health workers in rural 
areas can be ensured by multiplicity of interventions such as medical schools in rural 
areas, rural orientation of medical education, introducing compulsory rural service in lieu 
of incentives providing better pay packages and special allowances, and providing better 
living and working conditions in rural areas.
Conclusions: A complex interplay of factors that impact on attraction and retention of 
health workforce necessitates bundling of interventions. In low-income countries, 
evidence based strategies are needed to ensure context-specific, field tested and cost-
effective solutions to various existing problems. To ensure retention these strategies must 
be integrated with effective human resource management policies and rural orientation 
of the medical education system. 




 with primary intent to 
[1]. The number of health workers available in a country is a key indicator 
ovide delivery of interventions [2]. The importance of the 
health workforce can be gauged from the fact that healthcare is a human resource-
intensive industry and production of health workers is expensive and time-consuming. 
The Joint Learning Initiative (2004) for Human Resources for Health estimates a 
requirement of 2.5 workers per 1000 population for achieving 80% coverage of the 
population [3]. In 2006, the World Health Report drew attention to the global health 
workforce crisis and its dramatic impact in 57 priority countries. It estimated a need for 
additional 4.3 million health workers in these countries to fulfil the Millennium 
Development Goals [1]. These countries are affected by severe shortages, inequitable 
distribution, poor motivation and uneven performance of healthcare workers [1]. 
In 2009, a high-level taskforce on International Financing for Health Systems identified 
health workforce as a priority area, requiring critical attention and additional 
investments. Poor coverage of primary healthcare interventions, e.g. measles 
immunization and antenatal care was observed in countries with less than 23 skilled 
workers (physicians, nurses and midwives) per 10 000 population. It suggested to 
governments that all people, including rural and remote populations, have access to safe, 
high-quality and essential healthcare services [4]. 
Globally, the health workforce per 1000 population ranges from as low as 2.3 and 4.3 in 
Africa and Southeast Asia respectively, to as high as 24.8 in the USA [1]. The situation 
is critical in 57 countries where a billion people have no access to essential healthcare 
services due to shortage of trained health workers [1]. Worldwide, there is also 
unbalanced distribution of health personnel between and within countries. All countries, 
rich and poor, report a higher proportion of health personnel in urban and wealthier areas. 
Approximately half of the global population lives in rural areas, but these areas are served 
by only 38% of the total nursing workforce and by less than a quarter of the total 
physician workforce. A comparison of two large health labour markets, India and China, 
showed that India has a lesser workforce population ratio and greater inequality 
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compared to China [5]. According to a report published in June 2016, using the Census 
2001 data of India, nearly 2.01 health workers and of them 0.8 allopathic doctors exist 
per thousand population [6]. With these projections there will be a shortage of around 
12.9 million healthcare workers globally by 2035; 80% of them in poor nations [1]. 
India, with a population of over one billion, is placed in the lowest category of human 
resource for health (HRH) indicators [7]. This deficiency is worsened by the 
unfavourable distribution of HRH in rural areas, where a majority of the population 
resides. There are only 100 skilled health workers per 100 000 population against the 
international norm of 228 per 100 000 population [8]. Despite several attempts, the 
government has failed to tackle the problem effectively. We reviewed the literature to 
capture various aspects that lead to human resource shortage in India and the strategies 
deployed globally which could be replicated and scaled up in developing countries such 
as India. 
Methods 
We did a critical interpretative synthesis (CIS) of a diverse body of evidence on HRH to 
generate a theory with considerable explanatory powers. The predefined selection 
reasons for retaining heal
searching, sampling, critiquing and analysing were done as dynamic and mutually 
informative processes [9]. Search engines such as PubMed, Google Scholar and IndMed 
were used to identify relevant ar
or mid-
ombinations for the search (Figure 1). We 
also used a snow-balling approach to identify further literature from the reference lists of 
relevant journal articles. The search was limited to articles in English published from 
2005 to 2014. 
The article search followed an iterative strategy aimed at theoretical saturation. From a 
total of 170 articles identified, 90 were shortlisted. We rejected 80 articles because of 
duplication in different search engines and after screening their abstracts. Of the 90 
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articles, those dealing with subject-based training, new medical education techniques, 
methods of quality assurance, quality improvement of healthcare staff, continuous 
medical education and cross-country migration were excluded from review as they did 
not meet the predefined criteria of the study. Further, these articles considered short-term 
effect of pre- and post-test knowledge scores, rather than long-term impact of job 
satisfaction or motivation. Finally, 56 articles were included in the review on the basis 
of a screening of the full text of each article (Figure 1). 
On the basis of our search, we attempt to explain the existing HRH in India along with 
the distribution in rural and remote areas. We also discuss the reasons for shortage of 
HRH in various countries along with successful initiatives undertaken by some countries. 
These strategies are discussed in terms of their merits and demerits in the Indian context. 
The results are summarized according to the framework given in Figure 2. 
 
Figure 1- Scheme used in the study for literature search 




Figure 2- Framework for analysis 
History of HRH Policies in India 
Before Independence in 1947, there were two classes of allopathic physicians in the 
Indian health workforce; namely, doctors who underwent a five-and-a-half-year course 
and Licentiate Medical Practitioners (LMPs) who underwent a three-to-four-year course. 
Nearly two-thirds of qualified medical practitioners practising in rural areas were LMPs. 
The abolition of the licentiate system post Independence resulted in an immediate and 
massive crunch of health manpower in rural areas [10]. The situation remained grim until 
the health sector reforms in the early 1990s provided marginal relief to the HRH problem. 
Many private medical colleges were opened to augment the existing manpower [11]. In 
2004, the World Health Assembly passed a resolution to address the migration of health 
workers from rural and underserved areas [12]. In 2005, the National Rural Health 
Mission (NRHM) now the National Health Mission (NHM) provided for the 
recruitment of contractual staff to fill in the HRH gap in rural areas in India. 
Current Status of Health Workforce in India  
The wide range of HRH in India includes formal and informal medical practitioners. 
According to the Rural Health Statistics Report 2015, India had almost 2.2 million health 
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personnel including about 677 000 allopathic doctors and 200 000 AYUSH (Ayurveda, 
Yoga and naturopathy, Unani, Siddha and Homoeopathy) practitioners [13]. India had 
roughly 20 health workers per 10 000 population, which consists of allopathic doctors 
(31%), nurses and midwives (30%), pharmacists (11%), practitioners of AYUSH (9%), 
and others (9%). The National Sample Survey Organization estimates an adjusted 
population of healthcare workers (adjusted for educational qualifications) as 8 per 10 000 
people (3.8 allopathic doctors and 2.4 nurses and nurse-midwives). The combined 
density of allopathic doctors, nurses and midwives (11.9/10 000) is about half the WHO 
benchmark (25.4/10 000 population), which declines further when adjusted for 
qualification [13]. 
Recent data from the Rural Health Statistics Report 2015 indicate that 8.1% of primary 
health centres (PHCs) were without a doctor, 38.1% were without a laboratory technician 
and 21.9% were without a pharmacist. The situation of community health centres (CHCs) 
with respect to human resources is even poorer in terms of the sanctioned posts: 74.6% 
of surgeons, 65.4% of obstetricians and gynaecologists, 68.1% of physicians and 62.8% 
of pediatricians were vacant. Overall, 67.6% of the sanctioned posts of specialists at 
CHCs were vacant [14]. The Workforce Indicators and Staffing Need (WISN) approach 
which calculates the expected demand a package of services should generate, found a 
considerable gap in the supply of health workers across all categories in Ganjam district 
of Odisha and estimated a need for an additional 43 physicians, 15 nurses and 80 nurse 
midwives [15]. 
There is an uneven distribution of health workers across India, which ranges from 23.2 
per 10 000 population in Chandigarh to 2.5 per 10 000 population in Meghalaya. The 
states of Goa and Kerala have a very high number of allopathic doctors (41.6 per 10 000 
and 38.4 per 10 000, respectively) compared with states such as Odisha (19.7 per 10 000) 
and Chhattisgarh (15.8 per 10 000) and other north-central states. The inequity in 
distribution is also observed in terms of male-female ratio of health workers. Almost two-
thirds of all health workers are men. The number of women doctors across different states 
of India ranges from 7.5 in Chandigarh to 0.26 in Bihar per 10 000 population. There are 
6.5 women allopathic doctors per 10 000 population in urban areas compared to 0.5 per 
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10 000 in rural areas [13]. 
A gross imbalance in health workers between urban and rural areas is seen as there are 
42 health workers in urban areas as compared to 11.8 in rural areas per 10 000 population. 
This imbalance is even more (three times) when we consider allopathic doctors (13.3 in 
urban v. 3.9 in rural areas), nurses and midwives (15.9 in urban v. 4.1 in rural areas) and 
AYUSH practitioners (3.6 in urban v. 1.0 in rural areas) per 10 000 population. Further, 
a majority (70%) of the existing health workforce works in the private sector [13]. This 
imbalanced distribution of health workers in terms of men or women, urban or rural, 
public or private impedes the universal access to healthcare goals. 
Explaining Health Workforce Shortage in Rural and Underserved Areas of India  
A multitude of interconnected causes result in health manpower deficit in rural and 
underserved areas of India. Different factors operate in different states. Various case 
studies of Indian states published by the Central Bureau of Health Intelligence (CBHI), 
India revealed an absence of a formal mechanism to undertake manpower planning and 
forecasting on a regular basis. The planning exercise focused mostly on the creation of 
new infrastructure rather than recruiting specialized manpower. Other reasons cited were 
non-existence of specialized human resource department, poor recruitment, and transfer 
and promotion system [16]. Moreover, socio-demographic and economic factors of the 
region have a considerable role in the distribution of their health workforce [17]. 
Shortages of health workers can also be caused by conditions in other countries, wherein 
 foreign policies can affect health worker shortages in other 
countries [18]. 
India is deficient in health system development and financing because health workforce 
education, training and continuing field education is given a low priority. India has 
moved from 19 medical schools post-Independence to more than 380 at present. Private 
medical institutions have contributed to this rapid rise as 57% schools are privately 
operated nowadays compared to 33% in 1990 [19]. However; regional imbalances exist 
in medical education with less number of colleges in areas where they are required most. 
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Since southern India has about 63% of the total medical colleges, northern India has to 
enhance its medical education infrastructure to correct the imbalance. Even with 
appropriate number and mix of trained health workers, the availability of jobs is a 
concern which depends on money to pay for salaries and other benefits. This is attributed 
to poor governance and insufficient budget allocation to healthcare. The Government of 
India is committed to increase the public healthcare budget under the 12th Five-year Plan 
(2012-17) as a part of its flagship NRHM, which is expected to lessen manpower woes 
[20]. Evaluation of the NRHM (2005-10) has shown an additional appointment of 8624 
MBBS doctors, 2640 specialists and 26 793 staff nurses [21]. Inability of employers to 
provide safe, satisfying and rewarding work conditions is another important factor for 
healthcare worker attrition in rural India. Compulsory postings and financial incentives 
in rural areas are stop-gap measures for securing a postgraduate seat or job in an urban 
area. Although contractual appointments done under the NRHM have resulted in some 
immediate gain in health outcomes, they have done little to address dissatisfaction and 
attrition of health manpower in the long run.
Due to poor working and living conditions, lack of monetary and non-monetary 
incentives, health workers prefer to migrate within and across countries. Other reasons 
include lack of employment opportunities, appropriate work environment and wages, 
growing demand in high-income countries due to demographic transition, and favourable 
country policies for financial remittances by migrant workers. Thus, the migration of 
health workers to urban areas leads to a heavy workload for health workers in rural areas. 
This leads to a domino effect; i.e. those in dire situations look for areas where they may 
be able to find more satisfactory and less demanding working conditions. 
Strategies for Retention in Rural and Underserved Areas 
Development of appropriate strategies requires an understanding of the factors that 
influence decisions to accept and/or stay in a remote area. Several theoretical models 
categorize factors impacting workforce mobility. The Neoclassic Wage Theory suggests 
that the choice is driven largely by financial motives and probability of finding 
employment. Behavioural theories show a complex decision-making process 
emphasizing on job satisfaction. The recent literature on health workforce mobility has 
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improved employment opportunities and/ or career prospects, higher income, better 
 repel the 
individual from a location and include poor administrative policies, nepotism, poor job 
satisfaction, poor growth opportunities, lack of incentives, etc [22]. 
WHO has identified four key strategies that influence recruitment and retention of the 
health workforce in rural and remote areas. These strategies are education, regulation, 
financial incentives, and personal and professional support [23]. WHO has also 
suggested that interventions should respond to factors that health workers value in their 
work [24]. Therefore, policy should design the interventions in the local context. Many 
countries have implemented these interventions in their local context to attract and retain 
health workers in remote and rural areas [25]. However, a Cochrane review on HRH 
suggested the need for well-designed studies on HRH to support interventions [26]. 
There is limited evidence of successful attraction and retention strategies in developing 
countries such as India. We provide a review of different strategies for retention of health 
workforce in rural areas on the basis of four major retention interventions recommended 
by WHO in 2010. 
Educational Interventions 
Studies done in the developed world indicate that retention of the health workforce in 
rural areas can be ensured by having medical schools in rural areas and recruiting staff 
with a rural background. A review of studies on undergraduate medical education 
suggests placement of medical students in rural settings to be a positive influencer for 
placement in a rural area, wherein they displayed better performance, greater clinical 
exposure, more satisfaction and considerable improvement in clinical skills compared to 
their urban counterparts [27]. A retrospective study from Japan found that rural medical 
school graduates were 4-times more likely to work in rural areas than others [28]. Rural 
training experience in medical schools of Australia elicited increased interest in rural 
medicine among students [29]. Barriers for recruitment identified by a rural clinical 
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school were quality of teaching and education at school, location, transport, ability to get 
preferred internship and family concerns [30]. Studies in Norway and the USA have also 
concluded that students from rural background achieve similar level of success in nursing 
education as their urban counterparts [31,32].
No studies on rural orientation of medical education have been done in India, as the 
majority of medical colleges are located in urban areas. In a study done in medical 
schools of Bengaluru, India, 44% medical interns preferred to serve in rural areas 
immediately after under graduation, but <10% wanted to settle permanently [33]. 
Another study in two medical colleges of central India with nearly 80% students from a 
rural background rated the status of rural health services in India as highly unsatisfactory 
(88.6%) and indicated (54.7%) an interest in working in rural areas after graduation [34]. 
Few states have introduced state-specific cadre of health workers focusing on recruiting 
students from rural background, e.g. Chhattisgarh deployed rural medical assistants 
(RMAs) and women RMAs in peripheral health centres. Similarly, Assam introduced a 
new cadre of health workers to fill up vacant positions in remote, far-flung and rural areas 
[35].
schools in public healthcare institutions to practise under supervision in a population <50 
000. However, these courses were fraught with challenges in structure of training, type 
of service delivery and quality of healthcare [36]. It would also be difficult to stop those 
employed in rural areas from migrating to urban areas for lucrative practice opportunities 
[37]. Factors such as infrastructure and salary were perceived as potential barriers for a 
career in rural health [38]. 
Regulatory Interventions 
Regulatory interventions with regard to recruitment and retention in rural areas seek to 
expand the scope of practice of rural health workers, produce different types of health 
workers, and influence compulsory service requirements and bonding schemes. In 
Thailand, students recruited by the Ministry of Public Health receive heavily subsidized 
tuition and free clothing, room and boarding, and learning materials during their studies 
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in return for doing compulsory public health service usually in remote areas after 
graduation [39,40]. Many Latin American countries have made use of compulsory rural 
service, particularly for medical doctors, to help them stay in rural areas [41]. 
In India, states such as Assam, Chhattisgarh, Kerala, Himachal Pradesh, Haryana, 
Punjab, Andhra Pradesh and Tamil Nadu reserve postgraduate seats for in-service 
doctors who complete a fixed quota of rural service. The states of Kerala, Mizoram and 
Uttarakhand provide additional marks to candidates who serve in rural areas for 2-3 
years; these marks are added to their marks obtained in entrance examination. 
Compulsory rural bonds for those receiving medical education from government colleges 
have been used in many states such as Kerala, Tamil Nadu, Meghalaya and Nagaland to 
fill vacancies in rural areas. The state of Nagaland has introduced the Diplomate of 
National Board in Family Medicine for in-service candidates. Effectiveness of most of 
these initiatives has not been evaluated. However, an initiative of Andhra Pradesh of a 
post-graduation incentive scheme was evaluated and has shown to be effective in 
reducing the vacancies of medical officers and specialists in the public health system 
[42]. The experiences from Tamil Nadu and Karnataka have also shown a beneficial 
effect on worker morale by providing rotational posting in difficult areas followed by a 
posting in the area of their choice [43]. Many other states have made rural service 
mandatory for admission into postgraduate programmes [44]. Since most medical 
graduates are eager to pursue post-graduation, rural postings have been shown to be 
acceptable if they are made a mandatory component of postgraduate rather than 
undergraduate degrees [45]. 
Financial Interventions 
Financial measures are adopted in policies over professional and personal support 
measures as they are proven better for influencing choices and preferences for work in 
underserved areas [25]. Financial incentives encompass all additional benefits given to 
health workers to entice them to work in a remote or rural area. They include monetary 
bonuses and in-kind benefits (a free house or vehicle). 
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In Thailand, financial incentives started with special allowances for physicians working 
in remote district hospitals [40]. In the Philippines, a special financial package, the 
Magna Carta, was created for public health workers which included increased salaries 
and benefits, particularly for physicians [46]. In Indonesia, graduates who work in very 
remote areas receive a higher salary and a guarantee of a civil service career after 
completion of the 3-year compulsory contract [47]. Zambia has introduced a package of 
measures to attract doctors to and retain them in remote rural areas [48]. The package 
includes a rural allowance equivalent to about 30% of their salary, accommodation, 
contribution to school fees, vehicle and/or housing loans and some support for further 
education. 
Financial incentives are one of the most commonly used strategies in India to attract and 
retain doctors in rural areas. Eighteen states have monetary incentive schemes to 
compensate doctors for service in underserved areas [8]. These schemes, which are 
focused mainly on allopathic doctors, are more effective when combined with incentives 
such as better living environment, housing and schooling. However, such incentives need 
to be substantial in order to retain health workers in rural areas, especially for doctors as 
compared to nurses and other staff. Effectiveness of monetary incentives has not been 
widely evaluated in India. An 2013 that, for every salary level, a considerably higher 
proportion of nursing students and nurses were willing to accept a rural job compared to 
medical students and doctors [49]. 
Personal and Professional Interventions 
Personal and professional interventions relate mainly to living and working conditions 
in rural areas. Personal preferences that rank high among health workers include good 
infrastructure, opportunities for social interaction, schooling for children and 
employment for spouses. Professional preferences include opportunities for career 
advancement as well as for networking with peers. Limited evidence exists of strategies 
aimed at improving working conditions and job satisfaction, although a number of 
studies discuss the benefits of introducing participatory management and flexibility in 
US institutions [51,52]. Case studies in countries such as Papua New Guinea and the 
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Philippines found that supportive supervision improved not only work satisfaction but 
also performance and quality of care in remote settings [53,54]. These results are 
supported by a six-country study which showed that the quality of care improved by 
focusing on supporting performance of staff [55].
Thailand invested heavily in general rural infrastructure (roads, phones, water supplies 
and radio communication) and staff housing at rural district hospitals, which led to 
improved retention of health workers [39]. The Zambian Health Worker Retention 
Scheme included refurbishment of government housing and school fees to allow staff to 
send their children away for better education [48]. However, little is known about the 
long-term impact of the retention scheme.
States such as West Bengal and Chhattisgarh have introduced group housing schemes 
for health workers living in remote areas. In a qualitative research study in Chhattisgarh, 
the prime reasons for staying in rural areas included availability of schools, geographical 
and ethnic affinities, co-location with spouses and professional interest. Effective 
management policies and provision of improved infrastructure for health personnel in 
Tamil Nadu, Karnataka and Nagaland have had a major impact on worker morale [56].
Access to training, healthcare and education for children, career opportunities, the 
availability of electricity, water and housing are the main reasons for favouring urban 
jobs [57,58]. 
Bundling of Interventions 
Considering the complexity of attraction and retention of health workforce in rural and 
underserved areas, the emphasis globally is on bundling of different interventions. In 
incentives, is employed for increasing the density of health workforce in remote areas 
[47]. The Ministry of Health of South Africa introduced compulsory service as well as 
financial incentives to influence the staffing of rural hospitals [56]. Zambia introduced a 
to school fee of children and support for further education, to retain doctors in remote 




Few studies in India have also reported that the interplay between factors, such as career 
growth, organizational setup, bureaucracy, the work and living environment, influences 
the choices health workers make regarding job location, thus requiring bundling of 
interventions [34,58-60]. Bundling of financial and educational incentives across states 
of India has resulted in attracting doctors and nurses to rural postings [61]. Many states 
of India have adopted a bundle of interventions, however, their impact has largely not 
been evaluated. These interventions need to be field-tested and adapted in different states, 
with a view to improve efficiency and effectiveness of the healthcare services. 
Conclusion 
Healthcare delivery is labour-intensive where quality, efficiency and effectiveness are 
dependent on successful planning of the health workforce. Over the past two decades, 
various strategies for attraction and retention of the health workforce were successfully 
and un-successfully implemented by the Indian government. The diversity of India with 
each state having its own challenges and assets makes it obligatory for designing tailor-
made, field-tested, cost-effective interventions and strategies. A complex interplay of 
factors that impact the attraction and retention of health workforce necessitates a 
bundling of interventions. 
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The sharply uneven distribution of human resources for health care across urban and rural 
areas has been a long-standing concern globally. The present study aims to develop and 
validate an instrument measuring the factors deterring final year students of Bachelor of 
Medicine and Bachelor of Surgery (MBBS) in 3 northern states of India, from working 
-motivation to work in rural India (MSDRI) scale 
was developed using extensive literature review followed by Delphi technique. The 
psychometric properties of the questionnaire were assessed in terms of content validity, 
construct validity, data quality and reliability. Exploratory factor analysis (EFA) 
followed by confirmatory factor analysis (CFA) was performed to identify the primary 
deterrents. Thirty-three items were generated from literature search followed by Delphi 
exercise. After assessing psychometric properties, the final instrument included 29 items 
whereas the EFA and CFA highlighted 5 main factors, namely lack of professional 
challenge, social segregation, socio-cultural gap, hostile professional environment, and 
ds working in 
rural areas. The MSDRI instrument is the first valid and reliable measure for identifying 
deterring factors for MBBS students to work in rural areas of India. The use of it may be 
very helpful for policymakers as well as healthcare organizations in formulating effective 
measures to encourage medical students to work in rural areas, which suffer from a 











Human resources are vital to an effective health care system [1]. The World Health 
Organization (WHO) estimates that 57 countries worldwide are facing critical shortages 
of health workers [2].  Adding to this, many countries are also facing rural- urban inequity 
in the distribution of health workers, wherein health workers are disproportionately 
located in urban areas. The shortage and imbalance in the distribution of human resources 
for health eventually lead to inequities in health services delivery and poor health 
outcomes of a country [3]. 
Globally, many reasons of disparities exist between urban and rural regions. Lack of 
financial rewards, limited training opportunities, limited professional interaction with 
peers, heavy workload, social isolation, poor social services, poor living and working 
conditions, lack of education opportunities for children, and limited opportunities for 
income-generation through a second job or private practice are often cited as the main 
factors [4-7]. If the expectations of health workers are not met then they tend to migrate 
within countries (to urban areas) or to developed countries [8-11]. Governments in low- 
and high-income countries alike are struggling to attract and retain health workers in 
underserved areas by offering a package of incentives that covers an array of salary and 
non-salary related factors. Few studies have been conducted worldwide to report factors 
which deter medical students from working in rural areas. A study by Gadi [4] in 2012 
conducted in Sri Lanka and another study by Shankar and Thapa [12] in Nepal reported 
that poor working and living conditions, fewer opportunities for postgraduate education, 
language differences, insecurity, lack of financial incentives were barriers identified by 
medical students to work in rural area. 
India is also facing acute shortage of health personnel, especially in rural areas [13,14]. 
The estimated density of health workers (allopathic physicians, nurses, and midwifes) in 
2005 is 13.4, which is about half of the WHO benchmark of 25.4 workers of these 
categories per 10,000 population. Doctor population ratio in rural areas in India is 
3/10,000 population while it is 13/10,000 for urban areas [15]. A study from the National 
Capital Region of India concluded that lack of infrastructural facilities, less salary, and 
low standard of living impedes medical students from working in rural areas [16]. 
Another study from Bihar, central-east part of India, showed that poor living conditions, 
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lack of professional future, priority for post-graduation, and tough working conditions 
were found to be the main factors for their reluctance to work in rural area [17]. 
Most of the global literature has either considered a very limited spectrum of potential 
deterrents to serve in rural areas or have deployed qualitative methods of enquiry such 
as semi structured questionnaires. Also, all of them have been developed for students 
studying in Western countries and, therefore, difficult to apply in developing countries 
such as India because of differences in culture and health systems. 
To our knowledge, no research has comprehensively studied and validated the reasons 
associated with the non-selection of rural posting after Bachelor of Medicine and 
Bachelor of Surgery (MBBS) in India. As a consequence, validated scales for data 
collections are still missing as well as rigorous evidence of the factors underpinning 
 and urban areas. 
Analyzing the inclination of current medical students towards working in rural health 
care is an important exercise as they will compose the health workforce of the near future. 
This evidence will assist in identifying strategies to increase the quality and quantity of 
healthcare human resources available to underserved regions of the nation. Hence, the 
need for a valid and reliable scale to assess the factors deterring medical students from 
working in rural areas is compelling. With this background, this study aims to develop 
and validate a scale identifying barriers for medical students for accepting rural postings 
in Indian settings. If a standardized tool will be used by the researchers, the findings 
would become easy to compare and draw a conclusion from. This will help in mitigating 
the problem of human resources for health crisis.
Methods 
Conceptual map 
A thorough literature review was carried out which was eventually narrowed down to 20 
relevant studies. The final articles were used to develop a conceptual framework of the 
questionnaire. Delphi technique followed the literature review in which consensus on the 
items in the questionnaire among a group of experts was achieved. The questionnaire 
was pre-tested on 20 students to assess its correct interpretation by the respondents. Data 
were collected from 636 final year MBBS students and a content validity index was 
identified and exploratory factor analysis (EFA) and confirmatory factor analysis (CFA) 
were performed (Figure 1). 




Figure 1- Conceptual framework for development and validation of a questionnaire 
measuring demotivation of medical students to work in rural areas. 
Item generation
Literature review. Since the diversity of each state in terms of socio-cultural differences 
could undermine the validity of pre validated measurement tools existed in literature, we 
developed a structured questionnaire after extensive literature search using PubMed, 
Directory of Open Access journals, IndMED, and Google Scholar. In addition to that, a 
manual search of articles in Journals in the library of the Post Graduate Institute of 
Medical Education and Research, Chandigarh was conducted. The key words for search 
-motivation, medical students and interns, work in 
which screening of studies was done on the basis of title and abstract followed by full 
article review which resulted in 20 relevant studies. The final articles were used to 
develop a conceptual framework of the questionnaire. 
Questionnaire development. Delphi technique followed the literature review in which 
consensus on the items in the questionnaire among a group of experts was achieved.[18] 
Two rounds of Delphi were conducted. In the first round, the conceptual framework 
questionnaire was presented to technical experts (n = 7), public health consultants (n = 
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10), and public health managers (n = 5) which was followed by extensive discussions on 
various dimensions of the questionnaire. The first author then built consensus on the 
items to be included. In the second round held 2 weeks later, the experts revisited the 
questions, and refined wording and content of the questionnaire. 
Pilot testing of the instrument. The questionnaire was pretested on 20 students of a non-
participant government medical college to assess its correct interpretation by the 
respondents and to identify potential problems with the methods, logistics, and the 
questionnaire. 
Item reduction 
Study settings and data collection. The main study was conducted among 636 final year 
Bachelor of Medicine and Bachelor of Surgery (MBBS) students of 6 Government 
medical colleges of 3 states viz. Himachal Pradesh (HP), Punjab, and Haryana located in 
Northern India (2 medical colleges from each state). Final year students of MBBS were 
selected as they are near to complete their medical education and have to take decision 
about their posting in rural and urban areas. The sample size is appropriate for the study 
per questionnaire item for factor analysis [19]. In India, medical education consists of 5 
years of medical studies 
a rural or urban hospital attached to medical college. The Medical Council of India (MCI) 
being the statutory regulatory and registration authority for medical education and 
practitioners in India, has the authority to recognize a medical college or cancel its 
registration if the college does not comply with its guidelines. 
Two trained researchers collected the data, who also had prior experience of survey 
research. Students were asked to rate the items that discouraged them to choose medical 
The questionnaire was handed out and collected after 
completion confidentially. 
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Content validation and data quality. A content validity index was identified by an 
independent group of subject experts from state health services (different from the 
original panel included in the Delphi exercise) using method proposed by Lynn [20]. The 
expert group was asked to assess the content of each item generated on a 5-point Likert 
scale in terms of appropriateness, comprehensibility, and clarity of phrasing of each item. 
Data quality was ascertained by the completeness of responses. The percentage of 
missing data, extent of ceiling and floor effects, and corrected item-to-total correlation 
for each item in the scale were calculated. Ceiling effect in an item occurs when most of 
the respondents assign maximum score to that item and floor effect is in which most data 
points fall in the very low range of possible values. Corrected item-to-total correlations 
are the correlation between each item and the total score from the questionnaire and all 
the items should correlate with the total for a reliable scale. Items were eliminated if the 
missing response rate of an item was >10%, the floor and ceiling effect of an item was 
between 1% and 15%, and correlation of items of questionnaire <0.30 with total scale 
score (corrected item-to-total correlation) [21].
Construct validity and reliability. Exploratory factor analysis (EFA) with varimax 
rotation was used to measure construct validity. It was applied on the list of selected 
items to group the items with similar characteristics together into factors/ subscales. 
Multi-collinearity and singularity was checked and the items that showed high 
correlation (r=±0.90) and low correlation (r=±0.30) with other items were dropped out 
from further analysis [22]. Kaiser-Meyer-Olkin (KMO) test was used to check sampling 
adequacy which should be >0.5 for a satisfactory factor analysis to proceed.[23] Bartlett 
test was applied to check the strength of the relationship among items. The criterion of 
Eigenvalue >1 was used for defining the number of the factors that were kept [24-26]. 
Screen plot, a graphic representation of Eigenvalues, suggested the number of the 
essential factors to be retained. Items were loaded into various factors on the basis of 2 
criteria: each item to be included in a factor should have a factor loading >0.5 and <0.4 
to the rest of the factors [27]. 
The internal consistency of each factor was checked by calculating Cronbach a [28]. 
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Nunnally and Bernstein [29] has indicated 0.7 to be an acceptable reliability coefficient. 
Convergent and discriminant validity were checked using Spearman correlation 
coefficient. Convergent validity is a type of construct validity which measures that the 
same constructs are related to each other. Conversely, discriminant validity measures that 
the 2 constructs are unrelated to each other. Fabrigar et al [30] mention that if the 
correlation between an item and its factor is >0.40, it means that convergent validity 
exists, whereas discriminant validity exists if the correlation between an item and its 
factor is higher than its correlation with other factors. 
Confirmatory factor analysis (CFA) was performed on EFA factors to confirm that the 
factor is defined according to the theoretical approach the researchers used as a starting 
point and to assess validity and reliability of the latent constructs. In contrast to EFA, 
which identifies the dimensionality of items, to drop the items having low factor loading 
as well as redundant items from the questionnaire; CFA is a particular case of structural 
equation modeling (SEM) which represents how the observed variables are 
interconnected [31]. So, we selected the items with higher factor loadings by EFA and 
then performed a CFA (cross loadings are not permitted in CFA model). SEM is quite 
popular among the behavioral and health researchers for its ability to assess psychometric 
properties of measures and estimate of relationship among the constructs [32]. Moreover, 
it can be extended to repeated measurement data, missing data, and violations of 
assumption of normality [33]. 
For testing for statistical assumptions for the SEM, skewness and kurtosis values for each 
of the variable for assumption of normality was obtained and inspected. Multivariate 
outliers detection analysis was carried out using Mahalanobis distance (MD) measure 
with robust estimates at 97.5th quantile (Q) of chi-square distribution. All the samples 
with MD > Q are declared as outliers. Multicollinearity diagnostic was also carried out 
using variance inflation factor (VIF). Comparative fit index (CFI), Goodness-of-fit Index 
(GFI), Root Mean Square Error of Approximation (RMSEA), and Tucker-Lewis index 
(TLI) are calculated in order to measure the goodness of fit of the model. A value of 
about 0.06 or less for RMSEA and 0.95 or greater for CFI and TLI, 0.90 or greater for 
GFI, and greater than 0.80 for AGFI would indicate an acceptable model fit [34]. 
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Data were analyzed using Statistical Package for Social Sciences version 16 (SPSS 
IBM, New York, NY). SPSS/Amos22 has been used for CFA. 
Ethical considerations 
PGIMER, Chandigarh (PGI/IEC/2012/810-1 P-154). The approvals from Principal of 
selected medical college and consent of students participating in the study were obtained. 
To preserve the anonymity and confidentiality of participants, the respondents were 
asked to place the filled questionnaire in a sealed box. 
Results 
Item generation 
The extensive literature review led to the development of a 33- item scale, which was 
to identify the reasons behind the unwillingness of medical students to work in rural 
areas. During the Delphi method, the wording of 2 questions was reframed, however, the 
number of items remained same. In pilot testing, the questionnaire was found 
comprehensible, correctly interpreted by students and no potential problems were found 
in its administration by the field investigator. No item was deleted or modified. So, the 
structure of the questionnaire remained the same after this stage (i.e., 33 items). 
Item reduction 
Results on study settings and data collection.
Study demographics. The sample comprised 636 medical students (297 boys, 339 girls) 
aged 19 to 40 (mean age = 22.24± 1.78 years). A total of 405 (63.7%) students were born 
in rural areas and the majority of the students (80.8%) studied in urban areas before 
MBBS. 
Content validation and data quality. After extensive literature review, 33 items 
questionnaire was developed. Based on the expert group debate, the agreement was made 
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that all items are contextually relevant. It was suggested that no item should be deleted 
from this list. Rewording of a few items was done by the experts. Data quality checks 
have been applied by screening of the responses of all 33 items. As the researchers were 
available during the process of filling out the questionnaire missing data were very 
negligible. No floor and ceiling effects were observed. 
Construct validity and reliability. Exploratory factor analysis was carried out with 
varimax rotation. KMO measure was found to be 0.930, which indicates that sample is 
adequate for factor analysis. Bartlett test of sphericity rejected null hypothesis at 0.05 
level of significance (Bartlett test significance <0.05) and ensures the relevance of factor 
analysis Five factors (subscales) having 29 items been retained, explaining 60% of the 
variance, namely lack of professional challenge, social segregation, socio-cultural gap, 
lack of infrastructure and social support, and lack of financial incentives. Table 1 reports 
the results of EFA. 



















0.743 0.169 0.115 0.05 0.209 
Lesser job variety 0.681 0.132 0.177 0.179 0.292 
Less chances to 
upgrade your skills 
0.674 0.26 0.148 0.292 0.005 
Limited access to 
medicines 
0.642 0.28 0.071 0.434 0.031 
Limited clinical 
experience 
0.64 0.195 0.143 0.135 0.004 
Poor infrastructure 
of health facilities 
0.627 0.243 0.09 0.344 0.054 
Lesser career 
prospects 
0.582 0.29 0.106 0.262 0.269 
Limited access to 
good technology 
0.553 0.283 0.083 0.519 0.081 
Lower job security 0.537 0.069 0.09 0.230 0.283 
Less entertainment 
sources 
0.168 0.736 0.102 0.096 0.267 
Have to live away 
from family 
0.173 0.732 0.175 0.103 0.048 
Social isolation 0.142 0.717 0.2 0.074 0.145 





0.164 0.668 0.149 0.059 0.217 
No opportunity for 
spouse job nearby 
place 
0.183 0.663 0.051 0.209 0.126 
Lack of educational 
opportunity for 
children 
0.232 0.558 0.104 0.368 0.025 
Possible effects on 
health due to social 
isolation 
0.191 0.511 0.241 0.113 0.328 
Cultural gap 0.136 0.157 0.848 0.065 0.173 
Language barrier 0.147 0.175 0.835 0.064 0.145 
Lack of safety 0.102 0.149 0.749 0.195 0.14 
Poor community 
support 





0.127 0.132 0.618 0.421 0.058 
Lack of supportive 
supervision 
0.313 0.045 0.098 0.679 0.283 
Lack of motivation 
to study for Post-
Graduation
0.405 0.064 0.12 0.589 0.284 
Interference of 
traditional helpers in 
practice
0.099 0.242 0.339 0.584 0.139
Limited access to 
updates in medical 
field
0.519 0.145 0.074 0.557 0.073
Poor transportation 
services 
0.08 0.309 0.279 0.528 0.283 
More conflicts 0.306 0.113 0.109 0.512 0.353 
Poor communication 0.039 0.242 0.4 0.467 0.258 
Lesser chance to 
earn money through 
other sources 
0.15 0.2 0.144 0.09 0.811 
No extra rewards 0.095 0.162 0.164 0.12 0.782 
Insignificant 
allowances 
0.146 0.275 0.147 0.209 0.61 
Low professional 
status 
0.231 0.133 0.223 0.29 0.455 
Heavy workload 0.017 0.187 0.207 0.308 0.452 
 
Confirmatory factor analysis (CFA) was the next step performed after exploratory factor 
analysis to determine the factor structure of the dataset. CFA in Amos 22 produces a path 
diagram. Final path diagram has been shown below in Figure 2. 




Figure 2- Measurement model obtained in CFA. CFA=confirmatory factor analysis 
The values pertaining to CFA model are goodness-of-fit index (GFI) = 0.880, adjusted 
goodness-of-fit index (AGFI) = 0.854, Tucker-Lewis Index (TLI) = 0.905, Comparative 
Fit Index (CFI) = 0.917, and RMSEA = 0.062, which indicates an acceptable model fit. 
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The majority of the skewness and kurtosis values for variables lie between 2 and +2, 
thus it is safe to assume about normality of data in a large sample size. Multivariate 
outliers detection analysis using Mahalanobis distance measure and Multicolli-nearity 
diagnostic using variance inflation factor (VIF) does not show any anomaly. Most of the 
Mahalanobis values were <3 whereas all the VIF values were <10. 
The 5 factors highlighted by EFA and confirmed by CFA are the following.  
Subscale 1: lack of professional challenge
professional environment may not be fully utilized, and where learning opportunities are 
limited, which hinders medical students to work in rural areas. Nine items viz. lesser 
challenging work, lesser job variety, lesser chances to upgrade skills, limited access to 
medicines, limited clinical experience, poor infrastructure of health facilities, lesser 
career prospects, limited access to good technology, and low job security were 
substantially loaded on this subscale. Internal consistency of this subscale was checked 
by Cronbach which was 0.858 but increases to 0.897 by dropping the item low job 
security. Thus, this subscale consisted of 8 items.
Subscale 2: social segregation 
The social segregation factor considers reasons which relate to the specific interrelation 
between the environment, family, and social life that occurs in rural settings. In 
particular, it points to the fact that living in rural areas is often perceived as decreasing 
quality of care and reducing the opportunities for nurturing private life, in terms of family 
bonds, friendships, and hobbies. Less entertainment sources, have to live away from 
family, social isolation, poor living conditions, no opportunity for spouse job at nearby 
place, lack of educational opportunity for children, and possible effects on health due to 
social isolation were 7 items substantially loaded on this subscale. Internal consistency 
of this subscale was checked by Cronbach a which was 0.859. 
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Subscale 3: socio-cultural gap 
The socio-cultural gap considers the gap between the socio-cultural background of 
medical students and the perceived rural socio-cultural environment. Gap in cultural 
practices, language barrier, lack of safety, poor community support and more interference 
by local administrative and political leaders were loaded on the socio-cultural factors 
(subscale) impeding medical students to work in rural areas. Cronbach a measure found 
was 0.884. 
Subscale 4: hostile professional environment
This subscale considers the lack of congenial professional environment in rural settings. 
This perception is determined by a number of different aspects, including lack of 
stimulating supervision, interference by local traditional health practitioners or healers, 
poor technological infrastructure which impairs access to medical updates and poor 
transportation services which compromise fast service provision and professional trips. 
Lack of supportive supervision, lack of motivation to study for post-graduation, 
interference of traditional helpers in practice, limited access to updates in medical field, 
poor transportation services, and more conflicts were items loaded on this subscale. 
Internal consistency measured by Cronbach a found for this subscale was 0.842. 
Subscale 5: lack of financial incentives
The financial factor takes into account the financial considerations related to working in 
rural areas. The attributes lesser chances to earn money through other sources, no extra 
rewards and insignificant allowances have been named as the financial factors for 
reluctance. Internal consistency of this subscale was checked by Cronbach a which was 
0.853. Table 1 presents the 5 subscales and the loadings on these subscales in EFA. 
Discussion 
The current study is the first one conducted in developing countries that developed and 
validated a scale describing the barriers faced by medical students for working in rural 
areas in Indian settings. The earlier few studies have either considered a limited spectrum 
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of items in the questionnaire or were conducted in developed nations [4,12,16,17,35,36]. 
After rigorous literature review and expert Delphi consultations, a questionnaire consist-
ing of 33 items was developed which was named the MSDRI questionnaire. Interestingly, 
our analyses highlight 5 factors/ subscales for the items listed in the questionnaire. Five 
main subscales, namely lack of professional challenge, social segregation, socio-cultural 
gap, hostile professional environment, and lack of financial incentives emerged to deter 
medical students from working in rural areas, and describe a complex nexus of reasons 
that undermines the presence of medical professionals in rural areas. Internal consistency 
using Cronbach a was found good for all subscales.
The studies conducted globally have reported the items of demotivation that fall under 
these new emerged subscales in the current study. Gadi, [4] Kotzee and Couper, [5] 
Manongi et al, [6] Shankar and Thapa, [12] Henderson and Tulloch, [37] Lori et al,[35] 
Kaye et al, [38] and Steinhaeuser et al. [39] have mentioned items related to professional 
challenge as the barriers for medical students to serve in rural areas. Few studies in the 
context of the social segregation subscale are Gadi, [4] Saini et al, [16] Sinha, [17]
Shankar and Thapa, [12] Lori et al,[35] and Kaye et al.[38] who concluded that low 
standard of living impedes medical students for working in rural areas. A study by 
Henderson and Tulloch [37] has reported that items related to hostile professional 
environment were responsible barriers for health workers for accepting rural postings. 
The health personnel value adequate water, sanitation, and up-to-date lighting and 
communication technologies and the lack of it hinder medical students to work in rural 
settings. A study by Manongi et al [6] stated that forcing health workers to perform tasks 
beyond their scope and lack of supervision from supervisors lead to frustration and 
demotivation. Another study by Kaye et al [38] reported that heavy workload, inadequate 
opportunities for continuing graduate training are the factors that make medical students 
not to work in rural areas. Other references in this context are Kotzee and Couper[5] and 
Saini et al. [16] A study by Gadi in 2012 [4] stated that language differences, insecurity, 
and fear of an unpleasant social response, which fall under the socio-cultural gap 
subscale, are demotivators to medical students for working in the North East Sri Lanka. 
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In many studies, lack of financial incentives have been identified as a major reason for 
job dissatisfaction and/or migration among health workers [40-44]. A study by Kaye et 
al [38] reported insufficient salary and another study [39]conducted in Germany found 
that low salaries and high stress levels were prime contributors to physicians migration 
to urban areas. 
Gadi, [4] Saini et al, [16] Shankar and Thapa [12] also indicate lack of financial factors 
as barriers to work in rural and remote areas.
The current study had the merit of a 100% response rate and ability to capture an entire 
population of young medical students of 6 medical colleges of North India. Nevertheless, 
there are a few limitations. Our sample consists of students from medical colleges of 
North India which may not necessarily represent the entire medical student population 
of the country, because profiles of medical students and socio-environmental factors are 
likely to differ between different settings. Notwithstanding, the prime objective of 
current study was to develop and validate a contextually relevant instrument, and not 
underpinning various deterrents of medical students to join medical studies. However, 
the rural areas in most states of India are almost similar. Further, all the discouraging 
factors were equally weighted and some may have been disregarded, even after thorough 
review of literature and adopting group consensus. 
In addition, there is a slightly increased risk of misguided conclusions from SEM. 
Acceptable fit statistics might be caused by the estimation of correlations among 
measurement errors and omitting relevant variables from the model. This may lead to 
deviation from the model applying to the true population and may also bias the parameter 
estimates. However, in absence of a well-defined theoretical framework which guides 
variable selection, we have adopted the data-driven empirical approach by correlating 
errors. This model may be tested by researchers in range of settings [45,46]. 
The need for developing and validating the current instrument is especially important 
given an ever increasing dearth of students opting for medical studies and not choosing 
to work in rural areas. An increasing shortage of physicians working in rural areas and 
hence a decrease in population health and health inequalities will be the result. Having a 
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newly-developed and validated instrument, like the MSDRI, to measure the reasons that 
discourage medical students from working in rural areas may be very helpful for policy 
makers. They can make new policies or strategies and set priorities so that medical 
students become willing to accept the rural postings. One can think of formulating 
effective measures such as mandatory postings in rural areas during the internship period, 
improved living and working conditions and providing extra incentives. Government 
should also make efforts in the direction of fulfilling the requirements as stated by 
medical students by implementing the MSDRI tool in different settings. 
Conclusions 
The newly-developed and validated instrument, the MSDRI, exploring the de-motivation 
factors of medical students for working in rural areas is a valid and reliable tool. Five 
broad domains emerged out in this tool are lack of professional challenge, social 
segregation, socio-cultural gap, hostile professional environment, and lack of financial 
incentives. This instrument can be implemented in other settings as well to explore the 
deterring factors so that strategies can be made to attract medical students to work in 
rural areas. However, a cautious approach should be adopted while undertaking error 
correlations in structural equation modelling, which may underscore the findings of 
study. 
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Background and Objective: The shortage of doctors, especially in rural areas, is a major 
concern in India, which in turn affects the effective delivery of health care services. To 
overcome this issue, a study was conducted to determine the discouraging and 
 
Methods: This cross-sectional, descriptive qualitative study was conducted in three 
states of North India. It comprised six focus group discussions each comprising 10-20 
medical students in six randomly selected government medical colleges. The verbatim 
and thematic codes were  The 
discussions were thematically analyzed. 
Results: Ninety medical students participated in the study (100% response). The main 
lack of necessary infrastructure; lack of drug and equipment supplies; inadequate human 
incentives, social isolation, political interference, lack of security). The primary 
 (desire to serve poor, underprivileged and home 
preferential admission in post-graduation after 
working more than 2-3 years in rural areas) and  
Conclusions: This first qualitative study in an Indian context highlights key factors for 
medical students to work in rural areas. A substantial similarity was noted between these 
factors emerging in the Indian context and the ones documented in other countries. These 
findings will help policymakers and medical educators design and implement a 
comprehensive human resource strategy targeting specific factors to encourage students 








There is a shortage of doctors globally, especially in rural and remote areas, which 
hinders the progress towards improving the health of people in these areas [1-2]. This 
global challenge has been accorded high priority by the World Health Organization 
(WHO) [3]. Against the optimal threshold of 4.45 skilled health professionals including 
one doctor per 1,000 population, the estimated shortage is17.4 million experienced 
professionals and 2.6 million doctors globally, with the greatest shortage in the high 
disease burden countries of South East Asia and African regions [4]. There is a need to 
increase the health workforce for achieving essential health services in both low income 
and upper-middle-income countries [5]. Current data document that more than44% of 
WHO member states have fallen short of the WHO standard of one physician per 1,000 
populations [6]. 
India, with a population of over 1 billion, is placed in the lowest category of human 
resources for health (HRH) indicators. [7] A large number of trained doctors leave India 
for residency training and to work abroad, while the remaining works in urban areas. 
This pattern has resulted in an uneven distribution of doctors in India [8]. Rural health 
statistics-India 2016 reports a shortfall of 11.6% of medical officers at the primary health 
care level and 81.2% of medical specialists at community health centers [9]. The gap 
between the numbers of doctors working in urban areas as compared to rural areas is 
widening, which is endangering the functioning and sustainability of the Indian health 
care system [10-11]. 
A few studies conducted in developed countries, such as the UK, Australia, New Zealand, 
Croatia, and Hungary, had assessed the perception and attitudes of medical students 
towards rural settings. They observed that social isolation, poor housing support, poor 
equipment supply, need for career development and inadequate incentives were the 
primary deterrents for doctors towards working in rural areas [12-16]. The studies from 
developing countries like Bangladesh, India, Malawi, and Ghana had also shown similar 
results citing factors like accommodation, infrastructure, poor resources and financial 
motives [17-21] as major deterrents by medical students to work in rural areas. A mixture 
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of factors was cited by elements of other studies from both developed and developing 
countries [22-25]. 
Various strategies have been implemented in the health sector to recruit and retain health 
professionals in rural and remote areas [12,16,26]. These measures have attempted to 
address not only financial incentives, but also non-financial incentives like living 
[12,16,21]. Numerous efforts were also made by the Government of India to promote 
postings in rural areas, such as preferential admission in post-graduation after working 
for a fixed time period in rural areas [18,19], compulsory rural field experience during 
medical studies and rural service after medical graduation [18], or rural allowances [18-
19]. However, they have tasted only sporadic success, primarily because of the 
implementation of isolated strategies rather than bundled interventions [8,10-11,18-19]. 
Moreover, relatively little research has been done in India, on understanding the 
perceptions of medical students about the factors that can promote rural practice [10-12].
Medical education in India consists of a five and a half years course of medical teaching 
in a tertiary health care institution which includes one year of compulsory internship. The 
medical study focuses on basic pre-clinical subjects for the first two and a half years and 
clinical subjects for the next two years. The students simultaneously obtain hands-on-
training in the wards and outpatient departments, where they interact with real patients. 
The four and half years of medical study are followed by one year of internship wherein 
the medical students (now called interns) undergo compulsory rotational postings in 
various clinical disciplines. Postings can be conducted in the medical college hospital or 
any approved hospital facility (also known as Teaching Hospital) in order to obtain 
practical experience under supervision of senior doctors. Apart from being posted in 
other clinical disciplines, the interns are compulsorily posted for three months in the 
community where they not only practice skills in patient care accumulated during earlier 
postings but also learn comprehensive care including preventive, promotive, curative and 
rehabilitative services. The interns do not have a full license to practice medicine 
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unsupervised by the Medical Council of India and are being paid a meagre stipend to 
sustain their expenditures. After the period of internship, the interns are expected to 
acquire competencies to deal effectively with an individual and the community in the 
context of primary health care during their posting in government-funded primary or 
secondary care hospitals. The primary care units are essentially single-physician clinics 
usually with facilities for minor surgeries, whereas, secondary care centers are referral 
units with advanced specialized facilities like obstetric and new born care, major surgical 
facilities and blood storage capacities at all hours every day. 
In countries like India, where government funds bear the cost of medical education for 
the majority of its medical students, reliable measures for retaining health professionals 
in rural areas is of prime concern. The existing research demonstrates that it is possible 
for medical schools to combat the dearth of doctors in rural areas by selecting medical 
students from a rural background and also providing medical education in a rural setting 
[12,16,18]. However, there is insufficient evidence from India in support of these ideas 
as fewer studies have been conducted [18,19].
Therefore, understanding the perception of medical students about the challenges of rural 
areas could predict their subsequent practice location and help stimulate their choice to
in working in rural settings in India by examining the discouraging and encouraging 
factors. 
Material and methods 
Study design 
This research used qualitative methods of inquiry in order to explore the discouraging 
along with understanding the context and mechanisms behind their interests. The entire 
process of conducting the FGD was based on standard literature on qualitative research 
[27]. 




The study has been conducted in three northern states of India (Himachal Pradesh, 
Haryana, and Punjab) which have a combined population of around 60 million [28]. 
These three states have a total of six government medical colleges. The states are almost 
equal in area, size and have poor health indicators as compared to the southern part of 
low population density with poor facilities for doctors, hence face difficulty in recruiting 
and retaining them. 
Study population 
The current qualitative research is a part of broader mixed method study which included 
636 medical students (including interns) of six government medical colleges of three 
states viz. Himachal Pradesh (HP), Punjab and Haryana located in Northern India. Of the 
636 medical students, 297 (53.3%) were males, and 339 (46.7%) were females. The 
average age for males was 22.4 years (SD = 2.03) and for females 22.10 years (SD = 
1.53). Most (97.8%) were unmarried, 81% of students had completed their premedical 
studies in urban areas, and 40.7% belonged to rural family background. Final year 
students of Bachelor of Medicine, Bachelor of Surgery (MBBS) and interns were 
selected as they are near to complete their medical education and have to decide their 
posting in rural or urban areas. 
After obtaining quantitative data, focus group discussions (FGDs) were conducted 
among few of them. A variable number (between 10 and 20) of students from each 
medical college was enrolled in an FGD, thus totalling to 90 students from 6 FGDs. The 
students who were very vocal had experienced a clinical environment and were thought 
to provide the best information in the form of positive or negative comments 
sively included in the FGD, to guarantee sample 
heterogeneity. The selection process ensured the homogeneity of participants in terms of 
year of medical study and at least one other characteristic among gender, medical school 
admission process or rural interest. These selection criteria were applied because they 
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can contrib ttitude towards rural practice [29,30]. Representativeness 
of the college population was ensured by including all the government medical colleges 
in the three states. Representativeness on other dimensions such as age, gender, 
ethical/religious background, and geographical origin was also assured [27,31]. When 
the researchers observed that no new themes emerged in the last FGDs, they deemed that 
saturation had been achieved and that no additional FGDs were necessary. 
Study tool 
Focus group guidelines with open-ended questions were developed based on the existing 
literature [11,12,16,18,29]. FGDs were conducted to explore information about the topic 
of interest using structured discussions. The trained facilitators used a pre-prepared topic 
list of questions on discouraging and encouraging factors related to working in rural 
areas. Further, students were asked to recommend possible interventions that may be 
effective to improve attraction and retention of doctors in rural areas. The questions used 
for the FGDs are shown in Table 1. 
Data collection 
A prior written informed consent was taken from the participants. The participants were 
ensured about their anonymity and confidentiality while reporting the results. The 
necessary permissions were also obtained from Principals of medical colleges in each 
state. 
The research team consisted of two research assistants (Masters of Public Health with 
two years of research experience) and one research associate (Ph.D.), who were well 
versed with local languages and trained in qualitative research methods. The research 
assistants conducted the FGDs, one being the moderator and the other the facilitator. The 
FGDs were conducted in the native local language, at a suitable time and place 
convenient to the participants. The purpose of the study has been explained to the 
oated among the participants for generating interest 




was asked to provide a final summary statement before concluding the session. After 
that, the research associate concluded the discussion by summarizing the key statements 
 
Table 1: Questions asked during focus group discussions to identify encouraging 
and discouraging factors for working in rural areas. 
How many of you would like to serve in rural areas after graduation? 
What, according to you are the motivational factors of working in a rural setup?  
What, would you say, are the possible challenges faced while working in a rural setting? 
What facilities have been provided by the government to retain doctors in rural areas?  
What provisions should be made available by the government to encourage doctors to work in rural 
areas? 
Data analysis 
The two research assistants took notes of the focus group session and independently 
examined and coded the transcripts for reduction of bias and interpretative credibility. 
After that, categories were developed representing themes in the subject area by 
combining similar codes (inductive approach). The consensus was obtained by further 
discussion of the final data with the research associate, principal investigator and subject 
experts (academicians and researchers (n = 6), program managers (n = 3) and 
policymakers (n = 3)). They also examined the transcripts separately to determine 
whether any new issues or themes had emerged, ensuring the completeness of ideas and 
reliability of the data. The verbatim and thematic codes were transcribed by using a 
32,33]. The results of both medical students, as well 
as interns, were grouped during analysis since both were in the phase of decision-making 
regarding choosing to work in rural areas. The findings were reported in accordance with 
the Qualitative Research reporting guidelines COREQ (Consolidated criteria for 
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reporting qualitative research) [34]. 
This study has been approved by the Institute Ethical Committee (PGI/IEC/2012/810-I 
P154) of Post Graduate Institute of Medical Education and Research, Chandigarh, India. 
Results 
Ninety students participated in the study with males (n = 51, 56.7%) outnumbering 
females (n = 39, 43.3%). The age range was 20-27 years (mean age 22.4 years, SD 2.03) 
and all were unmarried. Nearly one-third of the study subjects were from the state of 
Himachal Pradesh (n = 33; 36.7%), and quite similar numbers belonged to Punjab (n = 
30; 33.3%) and Haryana (n = 27; 30%). There were almost equal numbers of final year 
medical students (n = 46, 51.1%) and interns (n = 44,48.9%). Around one third (n = 32, 
36%) belonged to the rural background while one fifth (n = 15,20%) underwent 
premedical studies (i.e., prerequisite educational track during secondary schooling for 
obtaining admission in medical school) from rural areas. (Table 2) 
Table 2: Descriptive statistics of the sample (n=90) 
FGD 1













22-27 years 22-27 years 22-27 years 22-27 
years 
22-27 years 22-27 years 
Gender Males = 10 
Females = 10 
Males = 8 
Females = 7 
Males = 6 
Females= 4
Males = 9 
Females= 6 













Pradesh = 15 
Punjab = 2 
Haryana = 3 
Himachal 
Pradesh =13 
Punjab = 1 












Pradesh = 1 
Punjab = 3 
Haryana= 6 
Himachal 
Pradesh = 1 










3 2 1 4 2 3 
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structured broadly into discouraging and encouraging factors. The discouraging factors 
were further grouped under two themes- unchallenging professional environment and 
gap between financial rewards and social disadvantages; whereas encouraging factors 
were grouped under three themes- willingness to give back to disadvantaged 
communities, broader clinical exposure, and higher status and respect. All students 
mentioned both discouraging and encouraging factors but stressed more on discouraging 
factors as compared to encouraging factors.
Discouraging factors 
Theme-1: Unchallenging professional environment. The students cited unavailability 
of cutting-edge technologies, inadequate human resource support, fewer opportunities to 
travel abroad and fewer research options as barriers to work in rural areas. Moreover, 
poor accommodation facilities along with lack of basic amenities (like inadequate 
hospital infrastructure, poor drug supply and lack of equipment) demotivate them to work 






 commodation, medicines, etc. 
 
Some respondents expressed that they lacked the competence to serve in rural areas, as 
they were not adequately taught rural medicine and primary care during their medical 
education. They strongly felt a need to incorporate rural healthcare in the curriculum of 
medical education depicted by their statements:
 
 




The students believed that improved hospital infrastructure and supplies, provision of 
basic amenities in hospitals (for example, water supply, sanitation, electricity, 
accommodation),availability of communication facilities (roads, phones, internet) and 
preferential opportunity to go abroad for updating skills would incite them to work in 
rural areas. Some statements: 




Theme-2: Gap between financial rewards and social disadvantages. The medical 
students felt that they would probably be isolated and left out in the remote and rural 
settings. Students have a general feeling that the salary package offered in rural areas 
does not fairly compensate for the benefits of working in urban areas. They wished that 
the salary package for doctors working in a rural area should be significantly more than 
the doctors serving in urban settings. They expressed their feelings as:
 ary and other emoluments should be significantly more for rural areas as compared 
to urban. 
  
private hospitals in urban areas to make more money to compensate for h  
Isolation from families, loneliness, boredom, and lack of work opportunities for a spouse 
was other factors, which repel medical students from working in rural areas. Political 
interference in the form of frequent transfers of doctors from one place to another, the 
insensitive attitude of the community leaders towards them, incidents of violence and 
lack of security also discourage them towards working in the rural area. The students 
mentioned the problems as follows: 
   










and remote areas after completing graduation could be categorized under three major 
themes, as described below. 
Theme-1: Willingness to give back to disadvantaged communities. The students had 
a desire to serve the poor and underprivileged communities who cannot afford quality 
medical services. Further, they feel responsible and privileged towards their family and 
community who have supported them during their studies. The respondents were also 
aware of the real unmet needs in rural areas. Their words describing the desire to give 
back to their people are as follows: 
  
  
Theme-2: Broader clinical exposure. The medical students mentioned that they would 
gain better clinical experience while practicing on the diverse group of patients in rural 
areas, which would be unusual in urbanized settings. Also, they had the edge over their 
counter parts in getting preference for admission to post-graduation courses after a few 
years of rural service. 
The statements that summarize their perceptions are as below: 
  
 -graduation, so  
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Theme-3: Higher status and respect. The medical students also perceived that they 
would get more respect in society if they practice in the rural community. They also 
opined that the people in rural areas are humble and appreciative of the medical 





This is the first qualitative study from the northern part of India, which explored the 
have evaluated isolated governmental efforts to retain health workforce in rural areas, 
such as financial incentives, compulsory rural field experience, and preferential 
admission in post-graduation [10 12]. Little research on understanding the perceptions 
of medical students about the factors that can promote rural practice has been conducted, 
which could serve as good predictors for their subsequent practice location in rural areas. 
The themes generated out of the present exploratory qualitative study are in confirmation 
with the themes emanated from the quantitative development and validation study by 
Goel et al., hence strengthening the findings [35]. Further, the findings of the present 
understanding of the issue of motivation of medical students towards working in rural 
areas [36]. 
The five- behavioral model of motivation places 
from below upwards; physiological, safety, belongingness, self-esteem; and self-
actualization need (Figure 1). The theory states that the motivation of an individual 
undergoes a transition to higher segments (self-esteem, self-actualization) after 
fulfillment of needs in the lower segments (physiological, safety/security) of the 
pyramid. In the present study also, it was observed that the discouraging factors were the 
ones that lie in the lower segments of the pyramid and were stronger influencers of 
motivation as compared to encouraging factors. In low and middle income countries, the 
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s they were still struggling 
to receive basic health care facilities and employment opportunities. Hence their major 
motivating factors were primarily humanitarian (like willingness to give back to 
disadvantaged communities), which is fulfilled, could lead to higher-level needs for 
of motivation of medical students towards working in rural areas. 
 
Figure 1- Factors motivating medical students to work in rural as depicted by 
 
The results of this research are in line with other studies that have identified 
unchallenging professional environment like hospital infrastructure [15,18,19,37,38,39], 
poor drug and equipment supply [15,19,38,39], lack of human resources [37 40], poor 
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transport services [37,38,40], inadequate housing/accommodation [37 42] as the 
discouraging factors affecting the choice of medical students to work in rural settings. It 
is hardly surprising that doctors who were used to working with the best equipment in 
medical colleges lack the willingness to work in rural hospitals where these components 
are lacking. The medical graduates also consider it essential to treat patients to the best 
of th
perception about the unavailability of cutting edge technology as one of the key 
discouraging factors highlights the faulty medical education of India which 
overemphasizes specialized care over basic medical services in rural areas. Thus, a 
curriculum based on rural medicine, which would strengthen the skills of medical 
students in tackling rural illnesses, is needed for a country where the majority of the 
population resides in rural areas. Further, a human resource policy for medical doctors at 
the national and state levels is needed, which should ensure rational staffing along with 
adequate remuneration based upon the area of posting. Improving facilities and the 
availability of medical supplies may be resource intensive; however, it is a long-term 
investment that may yield positive results, especially when accompanied by additional 
professional support. The feeling of unavailability of resources among students also 
suggests their reluctance to face rural realities and a disjuncture between students and 
rural society. 
ap 
also emanated to be a deterrent for 
 to work in rural areas. Similar findings were observed in other 
studies globally [15, 16, 37 39]. Rural practice may be encouraged through direct 
financial incentives. 
However, its impact on retention of doctors from developing countries is not conclusive 
with the exceptions of few countries such as Mali, Zambia, and South Africa [43 49]. In 
developing nations, it is widely documented that the financial incentives must be 
supplemented by adequate living conditions like providing free housing and transport, 
communication sources (telephones, internet), jobs for spouses and recreational activities 
[37,38,40,42,43]. Thus in adequate financial incentives may not be the only important 
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sion to work in remote or rural areas. Moreover, this 
type of intervention can be very costly, and may not be sustainable, with a risk of the 
spillover effect of raising salary in other service sectors as well. 
The theme also encompasses the findings of me  
from family, friends and other social support networks at rural posts, which are also 
supported by other studies [38,39,41]. Similar to the results of current study, other studies 
have also documented the unattractive rural lifestyle as a key factor that negatively 
affects the attitudes of medical students to work in rural settings [23 24, 50 51]. 
Organized events and informal opportunities to socialize with professional peers and 
local communities had a positive influence on perceptions of appreciation and 
recognition [42 46]. Similar to few countries that have undertaken special efforts to 
 same area, and in facilitating 
admission of their children to high-quality schools with boarding arrangements, other 
countries can plan along the similar lines. [47 49]. Some governments have implemented 
rotation policies, in order to limit the time spent in a difficult area within the entire 
professional career [11 12,17].
interest to work in rural areas. They were mostly categorized under the theme-willingness 
to give back to disadvantaged communities, which contained factors like serving the poor 
community and desire to give back to the home community. These factors were also the 
dominant factors in the studies conducted globally [18 19, 21 22]. In India, the feeling 
of serving the poor and underprivileged is a value embedded in medical students for the 
inner satisfaction of their humanitarian motives [18 19]. 
The factors that are grouped under the theme of broader clinical exposure 
better -graduation courses after 
serving a 
in a rural area would be valuable and would positively influence their future career. These 
findings were incoherence with the findings of many other studies [39,40,42]. The 
societal factors that provided a boost to their motivation and self-esteem were aggregated 
under the broader theme of higher status and respect. Other studies have also quoted 
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 facilitators for working in rural areas. [44 53]. It 
indicates that teaching students to build harmonious relationships with other individuals 
and groups in the villages can go a long way. It will also make communication easier and 
more effective. 
There are various strengths of the study. Firstly, the current qualitative study has explored 
the discouraging and encouraging factors from three large states of India. Secondly, the 
themes generated out of the present exploratory study are in support with the themes 
emanated from the quantitative development and validation study conducted by authors, 
hence strengthening the findings [35]. Thirdly, COREQ guidelines for reporting the 
qualitative outcomes were strongly adhered to while reporting the results [34]. 
The study also has limitations. Firstly, it explained the opinion of medical students, which 
may not be truly reflecting their decision to work in rural settings. The establishment of 
any possible causal link between motivation and decision to work in rural settings was 
beyond the scope of present research. Secondly, the FGD may have led to socially 
desirable responses in the form of positive self-description rather than their honest 
opinions. Moreover, since the students have limited exposure and experience of working 
in rural areas, they were restricted in their ability to put together the discouraging and 
encouraging factors. Their judgments might also have been influenced by the hearsay 
from their senior counterparts. Also, improving the curriculum design of medical schools 
based on rural needs and requirements was beyond the scope of the study. 
The findings of the present study encapsulate the important aspects that may be required 
to recruit and retain future doctors in rural areas. The outcome shall be helpful to 
policymakers and medical educators for making concerted efforts towards facilitating 
medical  in favor of working in rural areas. This endeavor will, in turn, 
improve the workforce in rural settings and strengthen the health systems for achieving 
universal health coverage. We propose that further research is necessary for different 
cross-cultural settings, also among medical doctors practicing in rural areas, to validate 
the findings of the present study. 
 




This study throws light upon the significant
in rural settings and highlights discouraging and encouraging factors that deter or attract 
them to work in rural areas. The discouraging factors prevailed over encouraging factors 
which need to be identified and rectified to attract the medical students to work in rural 
areas. With the present state of affairs where recruitment and retention of students in rural 
areas appear to remain a continuous challenge for the governments across the globe, the 
present study offers important clues to policymakers for designing tailor-made, field-
tested and cost-effective measures for attracting and retaining a workforce in rural areas. 
Countries like India need to provide basic infrastructure of health services in rural areas 
to attract and retain doctors. 
Furthermore, newer approaches like community-based medical education and a longer 
needs of rural communities leading to better community engagement. A medical 
curriculum review that prioritizes the health needs of the whole country is necessary, 
which includes early and long-term clinical exposure in rural areas during medical 
training, providing equitable provision of health services across urban cities and rural 
villages, and investing in infrastructure and basic facilities for doctors working in rural 
areas. The preferential selection of recruiting students from rural areas in medical studies 
followed by their placements in rural areas (preferentially in their native villages) might 
also be useful. They can in-turn become the advocates for further improvements in rural 
facilities. Further, reorganizing the workforce through delegation of specific tasks to less 
specialized health workers (task shifting) who are more willing to practice in rural area 
scan be a more efficient strategy towards retaining health workforce in rural areas. The 
program implementers and medical educators worldwide could benefit from the 
exchange of best practices, and learn from the design and implementation of similar 
strategies across various countries. 
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India is facing an acute shortage of medical practitioners in rural and regional areas, 
especially in North India [1,2]. The shortage has become more critical over the last two 
decades. The `High Level Expert Group for Universal Health Coverage' of India, 
constituted by the Planning Commission, has set the minimum doctor-to-population ratio 
to 1:1,000 [3]. Currently, India counts only 57 physicians for100,000 people or 1 
physician for over 1,750 people, indicating that more qualified medical professionals are 
needed [4]. For 70% of the Indian rural population, the doctor to population ratio is 
extremely low and amounts to a mere 1 physician for over 2,564 inhabitations [2]. In 
middle-and low-income countries, the situation is more critical because of migration of 
doctors to high-income (developed) countries and their in-equitable distribution between 
urban and rural areas, primarily due to poor motivation of healthcare workers to work in 
rural areas [5]. The proposed ratio of 1:1,000 can be achieved only if more students will 
opt for medical study and remain in India to practice the profession. Although the 
Medical Council of India (MCI)reports educating 52,105 physicians each year [6], 
almost one third of them leave India for residency training and/or practice abroad [7].
Thus along with overall shortage of healthcare workers, the gap between the numbers of 
doctors working in urban compared to rural areas is widening, which is endangering the 
functioning and sustainability of the Indian health care system [8,9]. Therefore, 
understanding the perception of medical students about challenges in relation to rural 
areas could predict their subsequent practice location and help stimulate their choice to 
work or stay in rural areas. 
With this significant background, the sequential, explanatory mixed method approach 
adopted in the current thesis aims to comprehensively understand the motivation factors 
stimulating students to select medical studies and to work in rural areas. This objective 
was pursued through two theoretical and three empirical studies, which have been 
presented in this dissertation. The remainder of this chapter will commence by 
summarizing the main findings of the studies presented in this dissertation. It will 
subsequently describe several theoretical as well as methodological reflections. After 
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sharing the limitations and offering various suggestions for future research, this chapter 
concludes by discussing the implications of this work for policymakers and practitioners. 
Main findings 
In the current thesis, all recent studies which focused on motivation factors of medical 
students were grouped and reviewed.The primary motivating factors that emerged out of 
the review were scientific (o.a. interest in academia, work independence), societal 
(prestige, job security, financial security) and humanitarian (serving the poor and under-
privileged) in high, upper-middle and lower-middle income countries, respectively. 
These results revealed that motivating factors vary per country and depend on the level 
of income [10]. The review concluded that although medical students were conscious 
about their societal and humanitarian responsibilities while selecting medical studies, 
shortage and an unequal distribution of healthcare workers in remote and rural areas 
persists [11]. 
The review also highlighted dearth of literature in India. Hence, to close this gap and 
gain knowledge on motivating factors in the Indian context, an instrument was designed 
and validated, namely the Motivation for Selection of Medical Study (MSMS) 
questionnaire, for measuring the choice of medical students to study Bachelor of 
Medicine, Bachelor of Surgery (MBBS) in Indian settings. This novel scale offers a 
three-faceted motivation construct, composed by scientific factors(e.g. research 
opportunities and the ability to use new cutting edge technologies), the societal 
expectations (e.g. job security) and the humanitarian needs (e.g. desire to help others), in 
line with the factors found in various international studies [12]. 
Further, in order to capture various aspects that lead to human resource shortage in India, 
especially inequity in health workforce deployment between urban and rural areas, a 
critical interpretative synthesis was executed.The main deterrents causing healthcare 
l areas of India which emerged in the study are poor governance, 
insufficient salary and allowances, and the inability of employers to provide safe, 
satisfying and rewarding work conditions. The review further suggests that the retention 
of health workers in rural areas can be ensured by a multiplicity of interventions such as 
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medical schools in rural areas, rural orientation of medical education, introducing 
compulsory rural service in lieu of incentives providing better pay packages and special 
allowances, and providing better living and working conditions in rural areas. But most 
of the global literature has either considered a very limited spectrum of potential 
deterrents to serve in rural areas or has deployed qualitative methods of enquiry such as 
semi-structured questionnaires. Also, all of them have been developed for students 
studying in Western countries.  
-
motivation to work in Rural India (MSDRI) scale in which thirty-three items were 
generated based on the results of the critical interpretative synthesis followed by Delphi 
exercise. This highlighted five main factors, namely lack of professional challenge, social 
segregation, socio-cultural gap, hostile professional environment, and lack of financial 
scale described a complex nexus of reasons and constitutes a powerful tool for 
policymakers as well as healthcare organizations.
Lastly, a qualitative study was conducted to explore encouraging and discouraging 
factors among medical students for their choice to work in rural and remote areas, which 
supported the items developed in the MSMS and MSDRI questionnaires. The 
encouraging factors which emerged aggregated under three major themes, namely 
willingness to give back to disadvantaged communities (desire to serve poor, 
underprivileged and home community), broader clinical exposure (preferential 
admission in post-graduation after working more than 2-3 years in rural areas) and higher 
status and respect (achieving higher social status), which were in line with items of the 
MSMS scale. The discouraging factors to work in rural and remote areas were 
categorized under two broad themes, namely an unchallenging professional environment 
(poor accommodation facilities and lack of necessary infrastructure; lack of drug and 
equipment supplies; inadequate human resource support; lesser travel and research 
opportunities) and the gap between financial rewards and social disadvantages (less 
salary and incentives, social isolation, political interference, lack of security). These 
findings support the results of MSDRI tool.
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Understanding motives of medical students to select medical studies 
The prospective medical students form a significant pool of healthcare workers. 
Therefore, it is important to understand the current motivation factors that underpin 
intention, a systematic literature review based on the World Bank categorization of low, 
middle- and high-income countries [13] was conducted as part of this thesis. 
Disappointedly, the literature search could identify merely 24 studies globally, which 
assessed the reasons for selecting the medical profession among medical students. The 
majority of the studies (n=16; 66.6%) came from high-income countries followed by an 
equal number from upper-middle (n=4; 16.7%) and lower-middle income countries 
(n=4;16.7%) and none from low-income countries. In particular, the scientific factors, 
societal factors, and humanitarian factors were the primary reasons to select medicine by 
students of high-income [14-16], upper-middle income [17,18] and low income countries 
[4,19,20] respectively. The limited research on this topic in low-income countries could 
be related to the lack of interest in this particular area, or to an overall deficit in research 
in developing nations, or both. 
To enrich the existing evidence from India, a study was conducted as part of the current 
thesis, which studied motivation factors among medical students to select medical 
studies. Similar to the findings of the systematic literature review, the current study 
uncovered a novel three-faceted motivation construct based on scientific factors, societal 
expectations and humanitarian needs. Under the scientific, societal and humanitarian 
factors, the primary reasons which motivated them to select medical studies were ability 
to use new cutting edge technologies, opportunities to travel and work internationally 
and research opportunities; job security, social status/prestige, high income and proposed 
by parents; and desire to help others, desire to give back to their home community or 
country, respectively. So it appears that not only humanitarian factors but also scientific 
and societal factors are important motivation factors among medical students to select 
medical studies.  
In addition to filling the gap in existing literature, the current study highlighted the varied 
levels of motivation regarding selection of medical studies due to socio-cultural 
peculiarities and heterogeneity between Indian states. Based on the current study 
findings, it was argued that separating motivation into intrinsic and extrinsic may be 
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over-simplistic as they are not dichotomous [21], rather they are context dependent, not 
easily distinguishable, and interrelate with one another in complex ways [22]. Thus the 
current study cut-across the traditional dichotomy between intrinsic and extrinsic 
motivation (as proposed in self-determination theory) [23] and highlights instead a novel 
distinction by consolidating these dimensions into a single comprehensive tool. 
Understanding motives of medical students to work in rural areas 
The shortage of doctors, especially in rural areas, is a major concern in India, which in-
turn affects the effective delivery of health care services [24]. The literature search 
revealed that little research has been done in India, on understanding the perceptions of 
medical students about the factors that can promote rural practice. In order to fill the gap 
in current literature, a critical interpretative synthesis of the existing literature was 
conducted as part of the current thesis in order to assess relevant strategies adopted in 
India for improving deployment and retention of healthcare workforce in rural and 
remote areas. After following an iterative strategy followed by theoretical saturation, a 
total of 56 studies were included in the review. The current study has summarised the 
findings based upon the key four-point strategy proposed by WHO [25]. Herein the 
interventions influencing healthcare workers distribution were grouped into four 
categories, namely education, regulation, financial incentives, and personal and 
professional support. The review revealed that unfortunately, no studies on rural 
orientation of medical education had been conducted in India, as most of medical 
colleges are located in urban areas. Another study from central India exposed that the 
students rated the status of rural health services in India as highly unsatisfactory (88.6%) 
[26]. Few states have introduced state-specific cadre of health workers focusing on 
recruiting students from a rural background. Most of the states including Assam, 
Chhattisgarh, Kerala, Himachal Pradesh, Haryana, Punjab, Andhra Pradesh and Tamil 
Nadu reserve postgraduate seats for in-service doctors who complete a fixed quota of 
rural service [27]. Similarly, eighteen states have monetary incentive schemes to 
compensate doctors for service in underserved areas. Limited evidence exists of 
strategies aimed at improving working conditions and job satisfaction among medical 
students. 
Considering the complexity of factors playing behind attraction and retention of the 
healthcare workforce in rural areas, the emphasis globally is on bundling different 
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interventions.  of interventions, such as compulsory service, 
training and financial incentives is employed for increasing the density of the healthcare 
workforce in remote areas [28]. Similarly, bundling of financial and educational 
incentives across states of India has resulted in attracting doctors and nurses to rural 
postings [29]. The review suggests that the retention of health workers in rural areas can 
be ensured by a multiplicity of interventions across states of India which has to be field-
tested with a view to improve efficiency and effectiveness of the healthcare services [30]. 
Besides all the efforts, this sharply uneven distribution of human resources for healthcare 
across urban and rural areas has been a long-standing concern in India. The review 
suggested that none of the research has comprehensively studied and validated the 
reasons associated with the non-selection of rural posting after Bachelor of Medicine and 
Bachelor of Surgery (MBBS) in India. Most of the existing literature has either 
considered a very limited spectrum of potential deterrents to serve in rural areas or has 
deployed qualitative methods of enquiry such as semi-structured questionnaires [31]. 
Also, all of them have been developed for students studying in Western countries and are 
therefore difficult to apply in developing countries such as India because of differences 
in culture and health systems.
To plug the gap in current literature in India, a cross-sectional descriptive qualitative 
study was conducted as part of the current thesis. To the best of our knowledge, this was 
the first qualitative study from India, which explored the discouraging and encouraging 
factors from three large states of India i.e. Punjab, Haryana and Himachal Pradesh. From 
the thematic analysis of data, it was revealed that the primary discouraging factors among 
medical students, as perceived by them, were (poor 
accommodation facilities and lack of necessary infrastructure; lack of drug and 
equipment supplies; inadequate human resource support, less travel and research 
opportunities) and  (less salary and incentives, social isolation, political 
interference and lack of security)similar to those observed in other studies 
globally[32,33-35] However, the humanitarian
scientific and 
professional -graduation after working more than 2-3 




their decision to serve rural areas. These findings are consistent with many other studies 
conducted across the world that have identified humanitarian factors as the dominant 
component [36,37-39]. Other studies have also quoted prestige and respect as the 
facilitators for working in rural areas [40-42]. The findings substantiate the central 
argument of the dissertation that human resource policy for medical doctors at national 
and state level is the need of hour. This should ensure rational staffing along with 
adequate remuneration and designing tailor made, field-tested and cost-effective 
measures for attracting and retaining workforce in rural areas. 
Comparing perspectives of medical students to select medical studies and work in rural 
areas 
The current dissertation found that the motivation factors for the selection of medical 
studies by the students were humanitarian and societal.  On having a deep insight into 
 areas 
through qualitative study, the primary encouraging factors were again 
scientific and 
(preferential admission in post-graduation after working more than 2-3 
years in rural areas) and  (achieving higher social status). This strengthened our 
view that humanitarian and societal factors are common prime factors for selecting 
medical studies and working in rural and remote areas of India.24 This provides sufficient 
masses in need and to have a respectable status in the society. Despite being motivated 
and oriented towards their social responsibilities, there is a huge shortage of doctors 
especially in rural areas, affecting delivery of health care services in rural parts of the 
country.  
The study also elicited that the primary discouraging factors for working in rural areas, 
as perceived by medical students, were grouped un  (poor 
accommodation facilities and lack of necessary infrastructure; lack of drug and 
equipment supplies; inadequate human resource support, lesser travel and research 
opportunities) and (less salary and incentives, social isolation, political 
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interference, lack of security). This elucidates the noteworthy fact that though the 
medical students were inspired and had recognized their social role while selecting 
medical studies as their professional career, lack of basic amenities and professional 
satisfaction were overweighing the motivation and encouraging factors, leading to 
unequal and a biased distribution of the healthcare workforce in India.  
Findings in perspective of different theories of motivation 
The research findings presented in this thesis shed new light on the reasons for choosing 
a medical career or work in rural and remote settings. As such, they should be seen in 
light of various motivation theories as have been described by Deci and Ryan [23], 
Brissette and Howe,[22] needs [43] and Taylor, McClelland and 
Herzberg [44]. -determination theory, the 
motivation factors have been dichotomised into intrinsic and extrinsic factors. Intrinsic 
mot
extrinsic motivation results from external motives li [23]. 
However, it has been a matter of theoretical debate that both types cannot be seen as 
dichotomous categories or an either-or problem. Further, one can be intrinsically 
motivated for certain issues and extrinsically motivated for other issues. In addition, both 
types are a developmental and translational phenomenon [22]. 
On the other hand, Maslow theory remains to be the most detailed and frequently used 
theory, which suggests five independent levels of basic human needs (motivators) that 
must be satisfied in strict sequence, starting with lowest level and eventually leading to 
self-actualization [43]. According to this theory, motivation directs behaviour. The 
findings of the systematic literature review as described in this thesis were in congruence 
-determination theory of dichotomising motivation 
into intrinsic and extrinsic). The primary motivators (scientific factors) to select medicine 
by students of high-
hierarchy of needs pyramid. In the upper-middle income countries the motivating factors 
pyramid. In low-middle income countries, they (basic needs, safety, stability and 
protection) fall under the first two segments of the pyramid and in low-income countries, 
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they (basic needs) hold the bottom position in the hierarchical pyramid reflecting the 
necessity to address their basic needs [43].
Methodological reflection 
Mixed Method Approach deployed for data collection 
Several lessons can be drawn from the methodologies employed in this dissertation. The 
mixed-method research methodology of collecting, analyzing and integrating 
quantitative (e.g. surveys) and qualitative (e.g. focus group discussion, in-depth 
interviews, Delphi technique) data along with literature reviews was applied to 
understand complex human behavior as a sequel to many inter-related factors behind 
their motivation to select medical studies and postings in rural and remote areas of India. 
In addition, two new measurement instruments were developed and validated for 
understanding the main motivation factors that influence students to opt for medical 
studies in India.This first mixed methods research from India on the issue combines 
qualitative and quantitative research approaches for the broad purpose of increasing the 
breadth and depth of understanding of the reasons behind the motivation to select medical 
studies and postings in rural and remote areas of the country [45]. The open-ended 
structures of qualitative research, in addition to quantitative research, made it possible to 
attitudes, motivations, and perceptions that influence their decisions [45]. 
Development and validation of the Motivations for Selection of Medical Study tool 
Despite the fact that there are arrays of questionnaires developed to identify the main 
reasons for selecting medical studies by students, very few are standardized or are 
focused on different goals and populations. For example, Agyei-Baffour [10] used a 
questionnaire on medical students of Ghana to assess the role of intrinsic and extrinsic 
motivation on their willingness to work in rural areas, rather than measuring motivation 
factors to join medical study. Some other tools such as the Academic Motivation Scale 
(AMS) by Valler and et al. [46,47] Maslach Burnout Inventory-Student Survey(MBI-SS) 
containing Exhaustion scale [48] and Strength of Motivation for Medical School(SMMS) 
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questionnaire [49,50] for the evaluation of strength of motivation of students for medical 
study exist in literature but all of them have been validated in culturally different contexts 
of western countries. Therefore, applying these instruments in countries, such as India, 
could lead to bias and unreliable findings.
Therefore, in order to understand the main motivation items that influence students to 
opt for medical studies in India, a Motivation for Selection of Medical Study (MSMS) 
tool was developed and validated as part of the dissertation. The questionnaire was 
developed using extensive literature review followed by Delphi technique, a practical 
approach to achieve a consensus among a group of experts during various rounds of 
discussion. The scale consisted of 12 items, 5 measuring intrinsic dimensions of 
motivations and 7 measuring extrinsic dimensions. Exploratory factor analysis (EFA), 
confirmatory factor analysis (CFA), validity, reliability and data quality checks were 
conducted on a sample of 636 medical students from six medical colleges of three North 
Indian states. The three dimensions of the scale (scientific, societal and humanitarian) 
cut across the traditional dichotomy between intrinsic and extrinsic motivation and 
highlight instead a novel distinction. These dimensions have never been consolidated 
into a single comprehensive tool in earlier studies. These three subscales with an 8-item 
scale is a valid and reliable tool and therefore could be used to study the intentions of 
medical students to join medicine in India and other similar settings. The study is limited 
by the fact that all the motivation items were equally weighted and some might have not 
been included in the questionnaire, despite best efforts of the researchers through 
extensive literature review and adopting group consensus methods. 
-motivation to work in Rural 
India (MSDRI) tool 
Similarly to the dearth of validated tools to study selection of medical studies by the 
students, most of the prevailing tools have either considered a very limited spectrum of 
perceived potential deterrents of medical students to serve in rural areas or have deployed 
qualitative methods of enquiry such as semi-structured questionnaires. Also, all the tools 
have been developed for students studying in Western countries and therefore difficult 
to apply in developing countries such as India because of differences in culture and health 
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systems, underpinning  unequal distribution of health workforce between 
rural and urban areas.  
Hence, a validated scale named -motivation to work in Rural 
India (MSDRI) was developed to identify barriers for medical students for accepting 
rural postings in Indian settings. This 33-item scale consisting of 5 subscales namely, 
lack of professional challenge, social segregation, socio-cultural gap, hostile professional 
environment, and lack of financial incentives, comprehensively described a complex 
connection of reasons that undermines the presence of medical professionals in rural 
areas. Thus, this scale comprehensively captures all the deterrents reported by the 
medical students under five items/subscales, which were not conscripted in previous 
studies, and have the potential to adjust and enlist the deterrents explored subsequently. 
During the process of development, thorough literature review was carried out which 
was eventually narrowed down to 20 relevant studies, which were used to develop a 
conceptual framework of the questionnaire. Delphi technique followed the literature 
review in which consensus on the items in the questionnaire among a group of experts 
was achieved. The psychometric properties of the questionnaire were assessed in terms 
of content validity, construct validity, data quality and reliability. Exploratory factor 
analysis (EFA) followed by Confirmatory factor analysis (CFA) was performed to 
identify the primary deterrents. Despite various strengths, there is a slightly increased 
risk of misguided conclusions from Structured Equation Modeling (SEM) used in the 
development of the scale. Acceptable fit statistics might be caused by the estimation of 
correlations among measurement errors and omitting relevant variables from the model. 
This may lead to deviation from the model applying to the true population and may also 
bias the parameter estimates. However, in absence of a well-defined theoretical 
framework, which guides variable selection, adoption of a data-driven empirical 
approach by correlating errors is a good alternative. This model may be tested by 
researchers in a range of settings. 
Validity of the findings 
Two novel instruments were developed and validated in the current dissertation, which 
were used to determine the motivation factors for selecting medical studies and work in 
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rural and remote areas, respectively. The fitting of the items into their corresponding 
themes/sub-scales supported by their superior goodness of fit over competing models 
through confirmatory factor analysis and by the expected correlations among its 
subscales supported the instrument validity. Further, qualitative content validity 
(adequacy of content) using systematic literature review for identifying motivation and 
demotivation factors supplemented by qualitative propels content validity (relevance of 
questions and language used) using Delphi technique, decreases the possibility of 
uncontrolled explanatory variables, which increased the internal validity of the study. 
Thus, the inferences generated out of the study are presumed to be accurate or have a 
high internal validity. Since the study was confined to Northern region of India, a 
cautious approach should be adopted to generalize the findings to other parts of the 
country and low-income settings across the globe (external validity). 
Limitations and directions for future research 
Despite sincere and extensive efforts to identify all relevant studies in two reviews 
conducted as a part of this dissertation, few studies might have been inadvertently missed. 
Additionally, unpublished studies from low- and middle-income countries were not 
represented (publication bias). The exclusion of articles published before 2006 may have 
omitted literature that could have provided valuable information. However, our review 
supplement two existing reviews published earlier [8,9]. The conclusions should also be 
seen in light of a few design limitations as our sample consists of students from medical 
colleges of three states of the country of India, which may not necessarily represent the 
entire medical student population of the country (see under the previous section about 
the validity of the findings). Furthermore, the findings do not provide an in-depth 
understanding for low motivation of MBBS students. The qualitative study conducted 
explained the opinion of medical students, which may not be truly reflecting their 
perceptions at the time of posting in rural settings. Hence, it did not link motivation to 
their decision to work in rural settings and actual service delivery for establishing any 
possible causal link, which was beyond the scope of present research. Secondly, the FGD 
may have led to socially desirable responses in form of positive self-descriptions rather 
than an honest opinion of it. Moreover, since most of the students did not have much 
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exposure and experience of rural areas, they were restricted in their ability to correctly 
put together the discouraging and encouraging factors. Also, improving curriculum 
design of medical schools based on rural needs and requirements was beyond the scope 
of the study. Despite the limitations, the findings of the present study encapsulate the 
important aspects that may be required to recruit and retain the future doctors in rural 
areas (see the next section about the implications for policy and practice).  
The current dissertation provides several avenues for future research. It is recommended 
that further exploratory, mixed method studies, with FGDs or interviews, should be done 
to collect in-depth information for exploring the reasons of varying levels of motivation 
among medical students along with linking it with health system performance. We also 
propose to conduct research amongst high school students to extract the factors that 
motivate or de-motivate them to choose medical study. The changing priorities of 
medical students from their first till final year of medical study should also be assessed 
in terms of their motivation to work in rural and remote areas. In addition, it needs to be 
explored that out of those who completed their medical study, what proportion of them 
wish to stay in India and to work in rural areas. More comprehensive evaluation of 
different interventions conducted in different parts of the globe to attract and retain health 
care providers, especially in low income countries, should be done. We would also like 
to propose that further research should be done in different cross-cultural settings and 
(o.a. nurses) practicing in 
rural areas, to validate the findings of present study and document their views and 
perceptions about joining medical profession and subsequently working in rural areas. 
Implications for policy and practice 
The recruitment and retention of medical students in rural areas appear to remain a 
continuous challenge for the governments across the globe. The present study offers 
important clues to policy makers, implementers and medical educators in designing tailor 
made field-tested and cost-effective measures for attracting and retaining workforce in 
rural areas. Further, the findings substantiate the fact that human resource policy for 
medical doctors at national and state level is the need of hour. The current mixed method 
study emboldened our understanding that humanitarian and societal factors are key 
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motivation factors for selecting medical studies and working in rural and remote areas of 
India. The study also highlighted the importance of providing basic infrastructure of 
health services in rural areas, community-based medical education, sufficiently raising 
the salary and other emoluments in consonance with other white-collar professions in 
order to attract and retain doctors in rural and remote areas. Lastly, the newly-developed 
and validated instruments in the study, MSMS and MSDRI, to measure the reasons that 
motivate and discourage medical students from selecting medical studies and working in 
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Human resource is one of the most important factors in the healthcare sector. It directly 
affects the quality of service delivery. Hence, human resources have been given priority 
in various health related goals and programs. Initiatives like Sustainable Development 
Goals focus on human resources for universal health coverage. Even after all these efforts 
the world is facing problems of dearth and inequitable distribution of health workers. 
These problems are more prevalent in middle and low income countries. The shortage 
and unequal distribution of health personnel leads to inequities in health services delivery 
and eventually to poor health outcomes.  
The medical profession is one of the most reputed professions around the globe. Medical 
professionals are highly respected and are associated with high social status. Still, India 
has an acute shortage of medical professionals. The dearth of medical practitioners is 
even more in the rural parts of India. Several studies have been done worldwide to 
However, very few studies have been carried out in India. It is important to bridge this 
gap in literature to frame policies to counteract this acute shortage.
The objective of this PhD research was to thoroughly understand the motivational and 
demotivational factors of students to select medical studies and also their choice towards 
working in rural areas in India.  
Chapter 1 contains the general introduction and description to the topic. It throws light 
on the current situation and the problems. Further in the chapter, the relevance and need 
of the study are discussed. The objectives of the research are also listed in the chapter. 
Chapter 2 delineates the literature related to the motivation of medical students to pursue 
a career in the medical field. Studies investigating motivational factors that underpin 
reviewed. Search of literature was 
executed with the purpose to identify the perceptions of medical students to enter medical 




Scholar, Wiley and IndMED databases for articles published from year 2006 till 2016. A 
total of 38 combinations of MeSH words were used for search. Studies related to medical 
students and interns were included. The application of inclusion and exclusion criteria 
and PRISMA guidelines for reporting systematic reviews led to the final selection of 24 
articles. The majority of the studies included were from high-income countries. Thematic 
analysis of selected papers was done. Motivating factors that turned out from the study 
were scientific (interest in science/medicine, social interest and academia, flexible work 
hours and work independence), societal (prestige, job security, financial security) and 
humanitarian (serving the poor and under privileged) in high, upper-middle and lower-
middle income count
hierarchy of needs theory of motivation. This study provides policy makers with the basic 
idea to understand the motivational factors and accordingly formulate policies. 
Chapter 3 describes the development and validation of a reliable instrument for 
measuring the choice of medical students to study Bachelor of Medicine and Bachelor of 
Surgery (MBBS) in Indian settings using extensive literature review followed by Delphi 
technique. Two rounds of Delphi technique were conducted. The scale consisted of 12 
items, 5 measuring intrinsic dimensions of motivations and 7 measuring extrinsic 
dimensions. The questionnaire was pilot tested on 20 students of a government college. 
Exploratory Factor Analysis (EFA) and Confirmatory Factor Analysis (CFA) validity, 
reliability and data quality checks were conducted on a sample of 636 medical students. 
The study was conducted in three northern states of Himachal Pradesh, Punjab and 
Haryana. Two government colleges from each state were included in the study. The study 
Prior permission was sought from Principals of involved medical colleges. Informed 
written consent was obtained from the participants. The Motivation for Selection of 
Medical Study (MSMS) questionnaire consisted of 3 factors (subscales) and 8 items. The 
three main factors found after EFA were the scientific factor (e.g. research opportunities 
and the ability to use new cutting edge technologies), the societal factor (e.g. job security) 
and the humanitarian factor (e.g. desire to help others). The CFA conducted showed 
goodness of-fit indices supporting the 3-factor model. The study uncovers a novel three-




humanitarian needs. The tool validated from the study can be further used in similar 
settings. 
Chapter 4 represents the critical interpretative synthesis of the existing literature to 
capture various aspects that lead to human resource shortage in India and the strategies 
deployed globally which could be replicated and scaled up in developing countries such 
as India. The predefined selection criterion used to assess relevant manuscripts in this 
d to 
identify relevant articles. Articles published in English from 2005 to 2014 were included. 
A total of 56 articles were included after screening of full text of the article. The different 
strategies for retention of health workforce in rural areas were discussed on the basis of 
four major retention interventions, viz. education, regulation, financial incentives and 
personal and professional support. Healthcare in India is delivered by a diverse set of 
providers. The results revealed that the distribution of manpower is unequal across states, 
urban-rural areas, gender and category of health personnel. India lacks in health system 
development and financing. Workforce education and training is not given priority. Poor 
governance, insufficient salary and allowances, along with inability of employers to 
provide safe, satisfying and rewarding work conditions are causing health worker 
attrition in rural India. The review suggests that the retention of health workers in rural 
areas can be ensured by multiplicity of interventions such as medical schools in rural 
areas, rural orientation of medical education, introducing compulsory rural service in lieu 
of incentives providing better pay packages and special allowances, and providing better 
living and working conditions in rural areas. Hence, evidence based strategies are needed 
to ensure context-specific and field tested solution to existing problems. 
Chapter 5 outlines the development and validation of a scale identifying barriers for 
medical students for accepting rural postings in Indian settings using extensive literature 
review followed by Delphi technique. EFA followed by CFA was performed to identify 
the primary deterrents. The findings of the quantitative and qualitative study were mixed 
at the interpretation level to enhance, validate and provide explanation of the quantitative 
findings by using a mixed method approach. The final instrument included 29 items 




challenge, social segregation, socio cultural gap, hostile professional environment, and 
-motivation to work in Rural India 
(MSDRI) instrument is the first valid and reliable measure for identifying deterring 
factors for MBBS students to work in rural areas of India. 
Chapter 6 depicts a cross-sectional, descriptive qualitative study in which Focused 
Group Discussions FGDs were used to dis
in rural settings in India, in order to explore the discouraging and encouraging factors. A 
total of six focus group discussions each comprising 10-20 medical students were held 
in six medical colleges. The colleges were randomly selected, two from each state. The 
facilities and lack of necessary infrastructure; lack of drug and equipment supplies; 
inadequate human resource support, lesser travel and research opportunities) and 
underprivileged and home community), 
admission in post-graduation after working more than 2-3 years in rural areas) and 
formulating target specific policies.
Lastly, Chapter 7 presents the general discussion, addressing the theoretical and 
methodological reflection on the main findings as presented in the previous chapters. It 
also provides recommendations for policy and practice as well as directions for future 
research. The mixed-method  research  methodology of collecting, analyzing and 
integrating quantitative (e.g. surveys) and qualitative (e.g. focus group discussions, in-
depth interviews, Delphi technique) data along with literature reviews was applied to 
understand complex human behavior as a sequel to many inter-related factors behind 
their motivation to select medical studies and postings in rural and remote areas of India. 
In addition, two new measurement instruments were developed and validated for 
understanding the main motivation factors that influence students to opt for medical 
studies in India. This study encapsulates the important aspects that may be required to 






The research conducted within the scope of this PhD-trajectory has contributed in 
identifying the major factors which have led to the acute shortage of medical 
professionals in India. It highlights the motivational factors which underpin medical 
selection of medical study and also the encouraging and discouraging factors 
affecting interest of medical students in working in rural areas. The research has not only 
offered new knowledge but also developed and validated two reliable instruments. The 
instruments developed measure the choice of medical students to study MBBS in Indian 
settings and factors deterring final year MBBS students from working in rural areas, 
respectively. These instruments can further be used for future research. In this chapter, 
the relevance of this study and recommendations for the educators, policy makers and 
implementers are presented.  
Relevance 
India is facing an acute shortage of medical practitioners in rural and regional areas, 
especially in North India [1,2]. The situation has become more critical over the last two 
decades. For 70% of the Indian rural population, the doctor to population ratio is 
extremely low [2]. Along with the overall shortage of medical practitioners, the number 
of doctors working in urban compared to rural areas is widening. This leads to poor 
service delivery and inequities in health. Therefore, understanding the perception of 
medical students about challenges in relation to rural areas was important. It could help 
in stimulating their choice to work or stay in rural areas. The research was carried out 
with the aim of comprehensively understanding the motivation factors stimulating 
students to select medical studies and to work in rural areas. The aim was pursued 
through two theoretical and three empirical studies.  
Target groups 
The results presented in the thesis are of relevance to various groups of the society. The 
three main groups who can take recommendations from this research are educators, 
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policy makers and implementers. These groups can directly bring changes in the system 
and solve the crisis of shortage of medical practitioners in the country. 
Educators 
Educators are the ones who have the most influence on the students. They have a direct 
contact with students and hence are more aware about their perspectives and choices. 
The research revealed that the encouraging factors among medical students willing to 
serve in rural areas were majorly humanitarian (desire to serve poor, underprivileged and 
home community). The educators should keep these factors in mind while imparting 
education and try to instill them in all their students. This could lead to behavior change 
in students. The educators while making the curriculum and designing the course should 
keep in mind health needs of the whole country. 
The curriculum can be revised looking at the present status of unequal distribution and 
shortage of medical practitioners. The research highlights the encouraging and 
l areas. 
Using these factors as reference new courses can be designed laying emphasis on the 
priorities. New approaches like community-based medical education and a longer 
clinical apprenticeship in rural health facilities can be promoted. Early and long term 
clinical exposure in rural areas during medical education and training can also be 
increased. 
Policy makers 
Policy makers can bring the desired changes in the ongoing system to improve the current 
situation. Human resource policy for medical doctors at national and state level is the 
need of hour. They can take clues from the motivation factors for students to take up 
medical study which came across in the research. The major motivation factors that 
emerged out were scientific (work independence, interest in academia), societal 
(prestige, job and financial security) and humanitarian. Policies can be drafted to increase 
job security and financial security of doctors. This will lure students towards the 
profession. It can help in decreasing the overall dearth of doctors in India. An instrument 
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has also been developed and validated to measure the choice of medical students to study 
MBBS. This instrument is the first of its kind in India. It is a tested and reliable tool and 
policy makers can formulate policies based on it to motivate students to take up medical 
 interest to work in rural settings 
and highlights discouraging and encouraging factors that deter or attract them to work in 
rural areas. The discouraging factors overcame encouraging factors. The discouraging 
factors included lack of professional challenge, social segregation, socio-cultural gap, 
hostile professional environment, and lack of financial incentives. These factors need to 
be rectified to attract the medical practitioners to work in rural areas. Policy makers can 
make policies to tackle these challenges. Keeping these factors in mind policies can be 
made to improve work environment in rural areas and to increase privileges and financial 
incentives of doctors serving in these areas. The MSDRI instrument developed to explore 
demotivation factors of medical students for working in rural areas can also be used by 
the policy makers. It is a validated tool and can be used in other settings and policies can 
be made based on the results. 
Implementers 
Healthcare delivery is labour-intensive where quality, effectiveness and efficiency are 
dependent on successful planning of the health workforce. Various strategies for 
attraction and retention of the health workforce have been successfully and 
unsuccessfully implemented by the Indian government. Numerous efforts were made by 
the government to address issues of financial incentives, living conditions and future 
career prospects of doctors working in rural areas. These strategies were not successful 
in all parts of India. The diversity of India with each state having its own challenges 
makes it difficult to implement new policies which are not pre-tested. This study provides 
implementers with tested and valid instruments. The strategies designed based on the 
results of these instruments can be easily implemented. This way the success rate of the 
strategies implemented would increase. The study also highlights the discouraging 
factors that deter medical practitioners to work in rural areas. Some of the factors were 
poor accommodation facilities, lack of necessary infrastructure, inadequate human 
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support and lesser research opportunities. Implementers can focus on these factors and 
implement strategies to improve them.  
Thus, the present study offers important clues to all stakeholders for designing tailor-
made, field-tested and cost-effective measures for attracting and retaining a workforce in 
rural areas. 
Future Directions 
The results of the research have important public health implications. Human resources 
are one the major factors which affects the quality of health service delivery. Poor quality 
services lead to poor health outcomes. Thus, human resource management is of utmost 
importance in the field of health and healthcare. The results of the study will help various 
stakeholders in taking better and more effective decisions for retention of medical 
professionals in rural areas. The outcomes of this research will assist in promoting and 
translating related policies into concrete and effective measures at local, regional and 
national level.
Based on the results of this study it is recommended that policy makers and implementers 
should prioritize the elimination of discouraging factors that deter students to take up 
medical study and also dissuade medical professionals from working in rural areas. All 
the stakeholders involved should work in coordination to come out with most suited 
strategies to overcome the problem. The instruments developed and validated in this 
study should further be used in various parts of India and also across different developing 
countries. There should be exchange of best practices among countries where similar 
strategies are being used. This gives a chance to policy makers and implementers to learn 
and formulate better strategies. 
The current dissertation also provides direction for future research. Similar research 
should also be done among high school students to identify the factors that encourage or 
discourage them to choose the medical field. There is a need to explore that how many 
of those who complete their medical study wish to pursue their career in India. Similar 
research can be extended to various other health professionals like nurses. 
Valorization 
152
Comprehensive evaluation of various interventions conducted in different parts of the 
world to attract and retain health care providers, especially in low income countries, 
should be done. Further research will help in exploring new perspectives and identifying 
more factors involved in opting for medical field. This will lead to formulation of more 
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QUESTIONNAIRE FOR MEDICAL STUDENTS AND INTERNS 
Work in Rural areas in North India  
1. Name:     
2. Age (in years):              
3. Sex:             Male               Female   
4. Caste:          Gen   SC ST Other (specify) 
5. Religion Hindu   Christian Sikh Muslim 
6. Family background:             Urban   Rural   
7. Marital status: 
(If you are married, 
answer Q. No. 11) 
Married Unmarried Others (specify):  
8. Residential status: 
(If you are living 
alone, answer Q. 
No. 12)         
Living alone       Living with 
family
  
9. Present Address     
10. Village/City  District   
11. State   Post Office   
12. State and district 
(your native place): 
    
13. State and district 
(your native place): 
14. Qualification:    
(You can tick more 
than one answer)
    




 Others (specify)     
 
1. Phone/ Mobile No.: 

























    
Appendix 
171
3. According to you, what are potential benefits of working in rural areas? Kindly rate your 
opinion from strongly agree (5) to strongly disagree (1). 
 
I. Personal gains 













 Agree (5) 
A. Easy/ stress free personal 
life 
    
B.   Workplace is near to home     
C.   Less expenditure in day to 
day living 
    
D.  More time for himself and 
for family 
    
E.  Less family liabilities     
F. Less professional 
competition in public 
service
II. Professional enrichment 









 Agree (4) 
Strongly 
 Agree (5) 
A.  Greater autonomy in 
ability to utilize professional 
skills 
    
B.  More training 
opportunities 
    
C.  Better promotion 
chances 
    
D. Better scope of getting 
postgraduate seat 
(reservation in PG seats) 
    
 E. Gain experience about 
managing rural diseases and 
conditions 
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F. Easy/ stress free 
professional life 
    
 
III. Financial incentives 









 Agree (4) 
Strongly 
 Agree (5) 
A. Higher salaries     
B. Extra allowances     
C. Higher perks     
D. Lower rates of loans     
 
IV. Social capital gains 






 Neutral  
     (3) 
Slightly 




A. Opportunity to serve poor     
B. Get more respect as 
doctor 
    
23. According to you, what are potential drawbacks of working in rural areas? Kindly rate your 








I. Lack of personal support 












A. Poor living conditions:  
 
i. Substandard housing 
   
ii. Poor electricity supply    
iii. Inadequate water 
supply    
iv. Lack of sanitation 
facility    
v. Less means of 
entertainment    
vi. Fewer opportunities 
for recreational 
activities (gym, 
library, indoor and 
outdoor sports, etc.)
   
B. Feeling of social and 
professional isolation 
C. Have to live away from 
own family 
D. No opportunity for 
spouse job near place of 
posting 
   
E. Possible effects on own 
health/ illnesses due to 
work associated risks 
(HIV/ AIDS) and lack of 
health care 
   
 
II. Lack of professional growth 
 










 Agree (4) 
Strongly 
 Agree (5) 
A. Poor working 
conditions: 
 
i. Poor infrastructure 
(building, etc.) at 
workplace 
   
ii. Lack of equipment ace    
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iii. Lack of sophisticated 
technology    
iv. Lack of supply of drugs    
v. Lack of communication 
(no landline phone and 
internet) 
   
B. Unfair transfer, 
irrational placements 
and no promotions 
   
C. No job security    
D. No clinical experience 
   
E. Absenteeism of staff    
F. Poor performance    
G. Lack of supportive 
supervision and 
mentoring 
   
H. Long working hours    
I. Low professional status    
J. No transportation 
service from place of 
residing to place of work 
   
 
III. Lack of financial incentives 
 









 Agree (4) 
Strongly 
 Agree (5) 
A. Lower salaries    
B. Insignificant 
allowances    




IV. Lack of social support 
 







 Agree (4) 
Strongly 
 Agree (5) 
A. Lack of 
community 
participation 
   
B. Language barrier    
C. Cultural gap    
D. Lack of security    
E. Migration costs    
F. Lack of proper 
schools for 
 
   
24. According to you, what support should government provide to doctors working in rural areas? 
Kindly rate your opinion from strongly agree (5) to strongly disagree (1).
I. Personal gains







 Neutral  





 Agree (5) 
A. Better living conditions: 
 
i. Free housing 
   
 
ii. Availability of electricity    
iii. Adequate water supply    
iv. Free transportation service from 
place of residing to place of work    
v. Provision of sanitation facility    
vi. Provision of recreational facilities 
(gym, library, swimming pool, 
indoor sports and outdoor sports, 
etc.) 
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II. Professional enrichment 
 







 Neutral  
     (3) 
Slightly 
 Agree (4) 
Strongly 
 Agree (5) 
A. Better working conditions: 
 
i. Better infrastructure at workplace 
(building, roads, etc.) 
   
ii. Better equipment at workplace    
iii. More sophisticated technology    
iv.   Adequate supply of drugs    
v. Improved communication through 
phones and internet facilities    
vi. Availability of manpower at 
workplace
B. Career enhancement by provision of 
senior service posts    
C. Regular service security    
D. Subsidized education during MBBS 
for return of service in rural areas    
E. Internship training in rural areas for 
MBBS graduates    
 
 
III. Financial incentives 






 Neutral  









A. Higher salaries     
B. More funds for rural 
health facilities     
C. Higher allowances     




    
 
IV. Social support 
 






 Neutral  







A. Set up proper secondary 
schools for education of 
 
    
B. Establishment of more 
medical and nursing 
colleges in rural areas 
    
25. According to you, what do you think will help in improving the rural health care provided by 
doctors in rural areas? Kindly rate your opinion from strongly agree (5) to strongly disagree (1).
Categories Of Interventions 
I. Educational intervention






 Neutral  
     (3) 
Slightly 
 Agree (4) 
Strongly 
 Agree (5) 
A. Include rural health issues 
in curricula of studies in 
medical colleges 
    
B. Early and increased 
exposure to rural practice  
i.e. rural placement of 
students during MBBS 
    
C. Targeted admission of 
students from rural/ tribal 
and economically weak 
background in medical 
colleges 
    
D. Internship training in 
procedures relevant to 









E. Educational outreach 
programs / camps during 
MBBS in rural areas 
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F. Scheme of three year rural 
health care course (BHRC) 
specifically for students 
who prefer to serve in rural 
areas 
    
G. Scholarships should be 
provided to medical 
students working in rural 
and remote areas for 4-5 
years 
    
H. Preferential admission or 
marks in postgraduate 
courses for doctors who 
worked in rural areas for 2 
years 
    
I. Clinical and needs-specific 
training for doctors working 
in rural areas  
    
J. Free subscription of 
journals on current medical 
issues, epidemics and 
outbreaks 
    
K. Availability of library in 
rural areas 
    
L. Availability of 
communication facilities 
like phones and internet 
service in rural areas
    
M. Introduction of 
postgraduate specialist 
degree in rural medicine 
and primary care 
    
N. Scholarship to children of 
doctors working in rural 
areas 
    
 
II. Regulatory intervention 














 Agree (5) 
A. Compulsory rural service 
requirements with incentives by 
doctors 
    
B. Bonding schemes by state 
government for doctors in rural 
areas 
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C. Post graduate compulsory rural 








D. Government sponsored studies 
in exchange of service in rural 







E. Increased opportunity for 
recruitment to civil services for 
doctors who worked in rural 
areas for more than 5 years 
   
F. Conditional licensing i.e. license 
to practice in public/ private for 
certain period of time in rural 
areas 
    
G. Policy of recruiting health 
workers from rural background 
in rural and hard to reach areas 
    
H. Participation of doctors through 
a representative body in decision 
making process of state health 
policy 
I. Participation of doctors posted 
in rural areas in development of 
rural health facilities  
    
J. Compulsory clinical rotations by 
doctors through hospitals in 
rural areas for rural population 
    
K. Flexible opportunity of private 
practice for doctors in rural areas     
L. Provision of senior posts to 
doctors working in rural areas 













III. Financial incentives 
 









     (3) 
Slightly 




A. Higher salaries for rural practice    
 
 
B. Rural allowances (for installation 
kit)  
    










D. Paid vacations     
E. Additional rural hardship 
allowance  
    
F. Educational allowances for 
doctors in rural areas 
    
G. Opportunity to visit abroad with 
family on government sponsoring 
    
H. More perks for doctors in rural 
areas 
    
















A. Professionals/ specialists 
network or  remote contact 
through telemedicine and 
telehealth services 
    
B. Capacity building based on 










C. Opportunity to attend 
conferences/ workshops abroad  
    
D. Special refresher courses for 
career development of doctors in 
rural areas 
    
E. More skills development 
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V. Personal intervention 
 









     (3) 
Slightly 
 Agree (4) 
Strongly 
 Agree (5) 
A. Recreational activities:  
 
i. Outdoor sports such as 
cricket, football, volleyball, 









ii. Indoor sports such as table 
tennis & basketball courts and 
swimming pool for rural 
practitioners 
    
iii. Facility of gym in rural areas 
 
    
VI. Management intervention 






 Neutral  





 Agree (5) 
A. Supportive supervision 
and mentoring from 
senior staff
    
B. Provide training and 
workshops in 
management practices 
such as multi skilling and 
task-shifting among 
health workers in rural 
areas 
    
C. Review preparation and 
implementation of 
community exposure 
programmes in rural 
areas 
    
D. Fair promotion, 
transparent transfer and 
placement policies 
    
E. Provide leadership in 
conduct of community 
programmes in rural 
areas 





VII. Environment and social interventions
 







 Neutral  





 Agree (5) 
A. Better living conditions: 
 










ii. Availability of electricity     
iii. Provide accommodation 
as per the status of health 
staff at place of posting 
    
iv. Free transportation 
service from place of 



















B. Better working conditions:
 
i. Better infrastructure at 
workplace (building, 
roads, etc.)
    
ii. Better equipment at 
workplace
iii. More sophisticated 
technology available at 
workplace 
    
iv. Adequate supply of drugs     
v. Improved 
communication by 
phones and internet 
facilities 
    
vi. Manpower is available at 
the workplace 
    
C. Increased social and 
political stability in rural 
areas 
    
D. Enabling working 
environment:   
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i. By conducting more tour 
programmes for health 
staff in rural areas 
ii. Organized forums and 
more occasions for 
intermingling with social 
and professional peers 
and with local 
communities 
    
iii. More scientific events in 
rural areas 
    
 
26. What support or incentives government is providing to doctors working in rural areas? Kindly 
 
 
I. Personal support 
Statements Yes (1) No (2)  
A. Better living conditions: 
 





ii. Proper sanitation facility
iii. Provision of basic facilities such as 
electricity and adequate water supply
iv. Transportation service from place of 





C. Provided with spouse employment 
near place of posting 
  
D. Provision of recreational facilities 
such as library, gym, swimming pool 
and indoor and outdoor sports, etc. 
 
  
II. Professional growth 
 
Statements Yes (1) No (2)  
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A. Better working  
conditions 
i. Better infrastructure (building, 
furniture, etc.) at workplace  
  
ii. Better equipment and sophisticated 
technology at workplace 
  
iii. Adequate supply of drugs and 
materials at workplace 
  
iv. Manpower is available at the 
workplace 
  
v. Improved communication facilities of 
phones and internet in rural areas 
  
B. Needs-specific and internship trainings 
in rural areas  
  
C. Reservation in Postgraduate seats for 
those who worked in rural areas for 2 
years
D. Compulsory service requirements such 
as pre-PG compulsion to serve in rural 
areas
E. Short 3 years rural medicine course 
(Bachelor in Rural Health Course) 
F. Waiver of fees of medical students 
with bond schemes 
  
G. Temporary license to practice medicine 
or for private practice 
  
H. Permanent registration with medical 
council who do 10 years of rural 
service 
  
I. Refresher clinical training programmes   
J. Skills development programmes in 
areas such as emergency, accident care, 
obstetrics, maternal health, tuberculosis 




III. Financial incentives 
Statements Yes (1) No (2)  
A. Higher salaries   
B. Increased rural hardship allowance   
C. Graded salary scale based on remoteness 
and difficulty of terrain 
  
D. Pensions should be given to rural 
practitioners with 5 years or more 
experience of rural practice  
  




IV. Social support 
 
Statements Yes (1) No (2)  
A. Establish more private hospitals in 
rural areas






C. More community programmes in 







27. What are retention factors which influence the decision of doctors to stay in rural areas? Kindly 
rate your opinion from strongly agree (5) to strongly disagree (1).      
 
I. Personal support 






 Neutral  
     (3) 
Slightly 




A. Geographical and ethnic affinities: 
 











ii. Psychological links with home      
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iii. No language barrier 
 
     
B. Better living Conditions: 
i. Decent accommodation at place of 
posting 
     
ii. Availability of electricity, 
adequate supply of water and 
sanitation facility at workplace 
     
iii. Transportation service from place 
of residing to workplace 
     
iv. Recreational facilities such as 
gym, library, swimming pool, 
indoor and outdoor sports 
     
C. Positive opportunity to serve poor 
i.e. contribution to broader social 
good 
     
D. Opportunity for both spouses to 
work and live in same location 
     
E. Financial Compulsions 
 
 
     
 
















A. Better working 
         conditions 
i. Proper infrastructure (building, 
furniture, etc.) at workplace 
   
ii. Improved communication by phones 
and internet facility in rural areas 
   
iii. Better equipment and sophisticated 
technology at workplace  
   
iv. Adequate supply of drugs and 
materials 
   
v. Manpower is available at the 
workplace 
   
B. Compulsory rural service 
requirements for MBBS graduates 
and Postgraduate doctors  
   
C. Government service in rural areas 
through bonding schemes 
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D. Professional interest a     
E. Strong relationships with colleagues     
F. Good relations with seniors      
G. Voluntary implemented rotation 
policies with option of limiting time 
spent in a particular area 
   
H. Internship trainings    
I. Needs-specific and skills 
development programmes for rural 
practitioners 
   
J. Rational placements, transparent 
promotions and fair transfers 
   
K. Inducements of preferential 
admission to higher education who 
has rural experience for 2 years
L. Security of regular job from 
contractual job
M. Opportunity for private practice in 
rural areas 
   
N. Electronic communication on 
medical subjects with peers/ 
specialists through videos and 
teleconferencing interfaces 
   
O. Availability of telemedicine and 
telehealth services in rural areas 







III. Financial incentives 
 






 Neutral  







A. Higher salaries    
B. Significant rural hardship allowances    
C. More funds for rural health services    
D. More perks for rural practitioners    
E. Extra allowances    
F. Educational allowances for rural 
practitioners
G. Lower rates of loans for rural 
practitioners 
IV. Social support 







 Neutral  





 Agree (5) 
A. Familiarity with village life    
B. Good relations with local community    
C. Formal recognition and reward for 
services under difficult conditions to 
health workers with appropriate 
credentials and histories of rural 
service 








(5) to not at all 
(1) 
Not at all 
(1) 
Slightly (2) Moderately 
(3) 
Very (4) Extremely 
(5) 
     







30. If given an opportunity, how much time in your career you wish to work in rural areas? 
          (Tick right answer) 
            - -  
31. Are you willing to set up private practice in rural areas after your retirement?       
 
         
 





















33. The appreciation by managers, colleagues and community is the most motivating factors for job 






















34. The alternative service delivery systems will help retain doctors in rural areas? Kindly rate your 

















 Agree (5) 
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A. Partnerships with 
private sector for 
establishment of 
medical and nursing 






B. Contracting out to 
private sector for 
profit or not-for-










systems of medicine) 
practitioners in rural 
areas 
    
36. The bundled approach (combination of different categories of interventions) will work to 

























QUESTIONNAIRE FOR ADMINISTRATORS 
Work in Rural areas in North India  
Personal details 
1. Name: 













9. Present Address: 
 
Village/ City:                                                              District: 
State:                                                                        Post Office:
10. State and district (your native place): 
11. Since when you are in your current posting?
-3 years                  -  





















    
13. The workforce management policies (eg. transfer, promotion and residential facilities, etc.) are 



















    




(5) to never (1) 







(after every 6 
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15. Is monitoring and evaluation of health policies being done in rural areas? 
 
(If yes, answer Q. No. 16) 
16. At what level, the benefits of current health policy are reaching? 
{Tick right answer} 
 

















    
18. Improved investments for health workers in the form of pay, working conditions, living conditions, 
etc have been recognized by the state government? 
Kindly rate your 
opinion from 













   
 
 
19. Do you think that the financial resources for the problem of retention of doctors in rural areas to be 
solved are a limiting factor? 
{Tick right answer} 
 
20. What drawbacks of current health policy do you find in rural areas? 
{You can tick more than one answer} 
 Lack of infrastructure (housing, roads, electricity, safe water and transport) 
 Lack of equipment, supplies of drugs, etc.
 Lack of workforce management 
 Lack of supervision 
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 Absenteeism of health staff 
 Low remuneration of health staff 
 Lack of security 
 Low educational opportunities for children of health staff 
21. What improvement should be done in current health policy in rural areas? 
{You can tick more than one answer} 
 Higher salaries of health staff 
 Subsidized education for return of service should be implemented 
 Rotational postings of doctors 
 In-service training such as multi-skilling and task-shifting among health workers 
 Preferential selection of students from rural background for rural service 
 Increased public-private partnerships by contracting-in, contracting-out, etc. 
 Mobile clinics by hospitals for rural population
 Increased role of alternative service providers such as AYUSH and Homeopathy  in rural 
health service 
 Continuing medical education for doctors in rural areas 
 Provision of study leave for interns to complete postgraduation 
 Overtime pay included with salaries for health staff
 Improved working and living arrangements i.e. availability of transportation, electricity, 
roads, water supply, equipment, etc.
 Group housing for doctors 
22. Do you think that lengthy recruitment procedure of health staff is causing shortage of doctors in 
rural areas? 
Kindly rate your 
opinion from strongly 

















23. What measures can be taken for recreational activities for doctors in rural areas? 
{You can tick more than one answer} 
 Provision of library and gym 
 Indoor sport facilities like swimming pool, tennis court, badminton court, etc. 
 Outdoor sport facilities like cricket ground, football ground, volleyball, etc. 
 Rural Club membership should be provided
 Internet, phone and computer facilities
 Others (specify) 
24. Corruption or nepotism plays a role in allocation of postings of doctors in rural areas? 
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Kindly rate your 
opinion from strongly 













   
25. Adequate training support is being provided to medical students/ postgraduate students/ specialist 
doctors for working in rural areas? 
Kindly rate your 
opinion from 













    
26. Current health policy of preferential admission in postgraduation to those who served in rural areas 
is retaining doctors in rural areas? 
Kindly rate your 
opinion from 













27. Measures such as multi-skilling and task-shifting among health staff have been taken to meet 
shortage of doctors in rural areas? 
 
Kindly rate your 
opinion from 













    
28. Absence of formal transparent transfer and promotion policy in the state is adding to the problem of 
retention of doctors in rural areas? 
Kindly rate your 
opinion from 















    
29. Lack of clearly defined job roles and responsibilities is leading to a mismatch between the 
qualification/ skills and the job requirements?
Kindly rate your 
opinion from 














    
30. Initiatives such as well connected roads and transport services with the district hospital and district 
headquarter in the state will help to retain doctors in rural areas? 
Kindly rate your 
opinion from 














31. The flexible approach to post the candidate at the preferred location whenever feasible has been 
taken to retain doctors in rural areas? 
Kindly rate your 
opinion from 













     
32. By giving a greater role to specialists in decision making process related to health facility 
development (through procurement of drugs and equipments required to perform their duties) will 
retain doctors in remote areas? 
Kindly rate your 
opinion from 















disagree (1)     
33. Measures such as good performances being rewarded with better promotion and transfer 
opportunities, awards and recognition have been taken for doctors in rural areas? 
Kindly rate your 
opinion from 

















    
34. The shortage of health workers in rural areas can be addressed by training students with rural 
background through short 3 year rural service course? 
Kindly rate your 
opinion from 

















35. The post Postgraduate compulsion services in rural areas through bonds has helped in retaining 
doctors in rural and remote areas? 
Kindly rate your 
opinion from 

















    
36. The current graduate medical curriculum includes rural health issues to attract doctors to rural areas?  
Appendix 
198
Kindly rate your 
opinion from 

















    
37. Increased investment in sophisticated technology and equipment will improve retention of doctors in 
rural areas? 
Kindly rate your 
opinion from 

















    
38. What problems/ difficulties are you facing in implementation of the health policy in rural and 
































In-depth Interview Check-list 
 
You are being interviewed for the purpose of research study exploring the factors and assessment of approaches 
in increasing attraction and improving retention of physicians in rural and remote areas of northern India. This 
study is being conducted by ICMR, New Delhi.  
We wish to talk with you for about 30-45 minutes. Your identity and information will remain confidential. If 
you have any questions now I will answer them, and if you have questions later you can contact us. At any 
time, you may terminate an interview or request that interview data be removed from the study. Take informed 
consent for interview and for recording the interview. Switch on the recorder. Commence the interview.  
1. So, could you please tell me what would attract you to work in rural areas (if applicable)? 
2. What do you think are benefits of working in rural areas?
3. What in your opinion should government do to improve motivation of doctors to stay in rural areas? 




6. Do you think that fair transfer, transparent placement and promotion policies are being practiced for 
doctors working in rural areas? 
7. Can you share with us your experience of geographical distancing from family, if so?  
8. Can you share with us your experiences of opportunities for personal development/ capacity building 












Methodology of In-Depth Interview- 
Interview guide will be prepared. Participants will be recruited and a informed consent will be obtained from 
them. Approximate duration of an interview would be 45 minutes. 
 The interview will be recorded in a recorder. 
 Interviews will be transcribed verbatim. Data analysis will be done according to the framework 
approach.  
 Two researchers will independently review the transcripts and clarify comments according to a 
predetermined framework. 
In case of disagreement consensus will be achieved via a third researcher. Categories will be made 






FOCUS GROUP DISCUSSION CHECK-LIST 
increasing attraction and improving retention of 
 
We are doing a focus group discussion and it will take 6-8 hours for thorough discussion on the research 
n increasing attraction and improving retention of Physicians 
 
The objectives of the study are, firstly, to examine existing knowledge, evidence, strategies and policies to 
attract and retain physicians in rural and remote areas of India; secondly, to analyze the relative impact of 
various factors in the policy on the attraction and retention of physicians and thirdly, to strengthen the capacity 
of health systems by providing up-to-date, practical guidance to policy-makers on how to  design, implement 
and evaluate policy to attract and retain physicians in rural and remote areas of India. 
Your participation in this study and all records about your participation will remain confidential. Please talk 
to us freely and frankly and let us know if there are any issues we bring up that you do not want to discuss.  
1. What are potential benefits of working in rural areas? 
A. Personal gains such as workplace are near to home, more time for himself and family.
B. Professional enrichment such as better scope of getting Postgraduate seat based on rural 
experience, more training opportunities and better promotion chances. 
C. Financial incentives such as higher salaries, extra allowances and more perks.
D. Easy/ stress free life and get more respect as doctor.
E. Opportunity to serve poor. 
2. What are potential drawbacks of working in rural areas? 
A. Lack of personal support such as poor living conditions, no opportunity for spouse employment 
near place of posting, have to live away from own family as well as no recreational facilities in 
rural areas. 
B. Lack of professional support such as poor working conditions, absenteeism of staff at workplace, 
lack of job security and low professional status.
C. Lack of financial incentives such as lower salaries, insignificant allowances and no perks. 
D.  
E. Lack of social support such as cultural gap and language barrier. 
3. in rural areas? 
A. Personal factors such as geographical and ethnic affinities. 
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B. Environmental factors such as better living and working conditions. 
C. Financial compulsions and incentives such as higher salaries, significant allowances and more 
perks. 
D. Professional support such as internship training and skills development programmes for doctors 
working in rural areas and security of regular job.
E. Preferential admission to Postgraduate seats based on rural experience and compulsory rural 
service by doctors with bonding schemes.
4. What measures are being taken by government to increase retention of doctors in rural areas?  
A. Environmental measures such as better living and working conditions including boarding and 
acilities for doctors in rural areas. 
B. Educational measures such as reservation in postgraduate seats for doctors who have rural 
experience of 2 years and introduction of short 3 years rural medicine course (Bachelors in Rural 
Health Care) for those who want to work in rural areas.
C. Professional measures such as skills development programmes in various areas such as 
emergency, accident care, obstetrics, etc. for doctors working in rural areas as well as internship 
training in rural areas. 
D. Financial incentives such as higher salaries, significant allowances and more perk for rural 
practitioners.
E. Policy of recruiting health workers from rural background in rural areas. 
5. What improvements are needed in the current health policy for increasing retention of doctors in 
rural areas? 
A. Educational intervention such as including rural health issues in curricula of medical colleges with 
increased exposure to rural practice during MBBS and targeted admission of students from rural 
background in medical colleges. 
B. Professional intervention such as internship/ clinical and needs-specific trainings for doctors 
working in rural areas as well as supportive supervision and mentoring from senior staff. 
C. Environmental intervention such as better living and working conditions with recreational 
facilities should be available for doctors working in rural areas. 
D. Regulatory intervention such as participation of doctors in decision making process of health 
policy and development of rural health facilities.







Methodology of Focus Group Discussion- 
Focus Group guide will be developed. During FGDs, note taker will be assisting the research worker and 
sociograms will be plotted.   
FGDs will be first transcribed verbatim by research assistants and then into English by a bilingual person not 
associated with the study. Audio tapes will be preserved to check for any potential discrepancies in data.  
Framework analytical approach will be used for data analysis. This will include following stages: 
a. Familiarization with data 
b. Identifying a thematic framework 
c. Indexing or shifting through data and sorting quotes
d. Charting or selection of quotes and placing them under the appropriate thematic category 
e. Mapping and interpretation of data  
coded, segments of common themes will be placed together and emergent themes will b
software will be used for data analysis.  
